
~LUMBIA
Columbia Aluminum Corporation
1220 Main Street

Suite 200

Vancouver, Washington 98660-2961
360/693-1336

FAX 360/693-1735 Employee owned

May 10, 196

Don Lefler
Columbia aluminum Corporation
PO Box 4283
Portland, OR 97208

- ~RE; Environmental Compliance Review ~c -

Dear Don:

- .. '. ~.- - - - - ...-.-

1--

Attached is a copy of the Environmental Compliance Review for the unloading facility
that was prepared by Dames & Moore for Bret Wilcox. There are no recommended
actions with regard to the facility site. Good job!

After you have had a chance to review, please let me know if you have any questions.
Thank you for your cooperation with the Dames & Moore staff.

Very truly,

COLUMBIA ALUMINUM CORPORAnON

(

J oie W. Hueske
Assistant General Counsel
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SUMMAR) -.IFPHASE I ESA AND
ENVIRONMENTAL COMPLIANCE REVIEW
COLUMBIA ALUMINUM FACILITIES
GOLDENDALE, WASHINGTON, AND PORTLAND, OREGON
PREPARED BY IJAMES & MOORE FOR STOEL RIVESIWILCOX

UNLOADING FACILITY, PORTLAND, OREGOrv

1.0 PHASE 1 REVIEW

1.1 Background

I'

r
Introduction { . .

The purpose of the Phase I Environmental Site Assessment (ESA)
and Environmental Compliance Review is to review past and present
land use practices and site operations to evaluate the potential for the
presence of hazardous substances, and soil and/or groundwater
contamination, and to review compliance with applicable '

, .Ie~vironm~ntal regulations. .For the purp9ses of !lie asSeSSlnel!t, the
, site IS definedas described m the following section. and the sue

. vicinity is defined as the area within various radii of the site as
established by the American Society of Testing and Materials

,.(ASTM) guidelines. _ ' .

The Phase I ESA was limited to a review of reasonably available
pertinent documentation and other relevant information regarding
past and current land usc for indications of the manufacture,
generation, usc, or storage of hazardous substances which may have
contributed to soil or'groundwater contamination. The assessment
did not include collection of soil or groundwater samples or. .
performance ofanalyticallaboratory testing Iorthc presence of
contaminants in these media, '

The Environll1~ntal Compliance Review included the development
of a questionnaire which Identified general environmental regulatory
program areas potentially applicable 10 facility operations. TIle
objectives of the questionnaire were to: identity federal, state, and
local environmental programs and regulations that apply to the
facility; and assess compliance with these programs and regulations.

: ,t .

This scope of work did not include a survey of wetlands and/or the
assessment of radon. or lead in water pipes, nor any assessment of
the foundation, structural, mechanical or electrical systems.

This assessment has been prepared forexclusive use by Goldendale
Aluminum Company (GAC), its atlorneys Norsk Hydro and GAC's
lenders, includil)g but not limited to/ The First National Bank of
Boston, United States National Bank of Oregon, and Bank of
America National Trust and Savings Association.
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Scope ofWor~ . -~

The following information is based on completing aPhase I ESA
and Environmental Compliance Review which included: ~ the
review of reasonablr. available pertinent information provi ed by
Columbia 'tfrsonne , the Oregon Department of Environmental
Quality (0 E3;,the U.S. Environmental Protection Afency (EPt\),
computer searchservices, and other agencJ contacts; 2 interviews
with CAC site8ersonnel; 3) site visits: an 4) a questionnaire
completed by olumbia. . ,

Setting 1,2
;

The Columbia Aluminum Corporation alumina unloading facility is
situated within the city limits of Portland, Oregon. More ·
~ecilicallY, the site is located on the north baiik of the Willarnctte

-!~iver at the address of 2600 North River Street. The subject site is
approximately Kacres in size and relatively nat. The [acility. consists of both on-shore arid off-shore'colTIgonents. The on-shore .
elements include a shop and administration iuilding, a building'
which contains a blower, a gara(t a rail.load-out bUildil1~, an oil. '
storage shed, and three ~ilos. T ic portion of the site nort .of most of
the buildings is covered b-fJ asphallpavinfc' and the remainder of the
sue has aJ;ravel surface. he off-shore c cmentsof the site include ..- , ..

._.:. I- two boat ockin~ structuresconsisting of concrete dolphinson steel'
piling, and a stce catwalk. . -, - .

• . t. '..,

Bulk shig carriers unload alumina to automatic-ship unloadcrs,
delivere to airslides, airlifted in shafts, to the three storage silos,

Iwhich total 46,000 tons of storage. The silos are connected to three
seBarate loadou: hoppers (100 ton capacity each) to railcar loadout
(I 0 tons loaded in each railcar. The system is closed; however,
some alumina dust is released when a railcar disconnects from
loadout hOl?fJers. The dust which collects on the ground is collected
manually. he adjacent site land use consists of railroad yards and
the Willamette River. .,.
Climate

"
· .

The climate in this portion of the Pacific Northwest Region is • "
relatively moist. Annual ~recjpitalion at the Portland International
Airport IS approximately 5 to 40 inches. .

c,.;:';

-,·t~
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History Aerial Photos (Document #8)

Historical records indicate that the site was initially developed with
wain elevators between 1960 to 1963, Prior to 1960, it is possible
inat railroad tracks were present as part of the Albina switchyard.
The records indicate that the site was owned by General Ore Inc ,
from 1965 to 1982. Martin Marietta Aluminum is noted as the
owner from 1983 to 1985. Commonwealth Aluminum Company
was noted as the owner from 1986 to 1987. Columbia Aluminum
was noted in the historical information as the owner from July. 1987

"

to present.

Geology -
The subject £wpertpis located on a elevated floodplain of the •.

"
Willarnette iver. ublished geologic maps (Beeson, et al.,1991

. and Madin, 1990) indicate the site IS underlain by sallll,gravel and
silt (river alluvium) ihat was laid down durinlbthe Quaternary
Epoch: The alluvial deposits were lain down :r the Willamelle
River. The alluvial deposits are unconsolidate and approximately. 120 feet thick in the vicinity of the site.

The alluvial d~posits are underlain by moderately consolidated
con40merate,isan~stoJ1e, and siltstone of the Troutdale Formation. . .

. The routdaleFormation is approximately 480 feet thick in the
vicinity of the site and was deposited 12 to 1.7 million years a~o by
the ancestral Columbia River. The Troutdale Formation is un crlain
by a thick sequence of basalt deposits which collectively are called
the Columbia River Basalt Group. In the vicinity of the site, the top ,
of these basalt dep.osils are approximateJ 600 feet below the
surface. The basalt flows were deposite 12 to 16 million years ago.

, 1
Hydrogeology

j

The shallow groundwater tends 10 now subparallel to surface ~

topography and in the site vicinity ~oundwater is eXJlccted to now
to the wesi/souihwest towards the illamette River. The depth of
shallow groundwater is influenced by the Willamette River. .'

elevation. At thesue, groundwater is pro1ccted to he 10 to 20 Iect ,.

below the surface. Because of the site S c ose proximity to the
. Willamette River, tidal influences in the river may cause temporary

reversals in thclocal groundwater llow direction.

1.1 Historical Waste . No issues identified.
Handling/Storage and Disposal -; ' ,

Areas ;

1.2 Current Waste Handling/Storage Oil Storage Room and Shop floors arc concrete slab, in good condition, '.
Disposal No signs of staining from stored 55-gallon drums of motoroil. , '.:

1.3 Asbestos Visual evidence offriable or damaged building material was not found.

. -...:

:,';
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1.4 Underground Storage Tanks (UST)
0,

1.4.1 Current None documented on site. '" Pre-Audit Questionnaire (Document #4) -..
'.

.' Fax transmission date 3120/96

1.4.2 Historical Four 1.000-g~lIonUSTs ~one diesel and 3~asoline) were removed. 2
Two were removed in 19 I two in 1989. 0 record of tank removal
in public records. No data are available regarding the presence or .
absence of hazardous or toxic materials in the SOIl or groundwater. .

1.5 Aboveground Storage Tanks Two ASTs arc:fresenl. One is a 500-gallon double-walled diesel tank. Phase I Environmental Site Assessment Report prepared by 2
(AST) The other is a .OOO-gallon. single-walled used oil storage tank. Tank SEACOR. 1217/93 (Document # I) . ,

sizes are less than threshold for compliance.
Site Assessment R7l)ort. VISTA Information Systems. March 19.
1996 (Document #. .

1.6 Dry \Vells None reported (H observed on site. Pre-Audit Questionnaire. Fax transmission dale
\ . .' 3/20/96(Docurncnl #4) "
, ..

1.7 Stormwater The facility has a ~eneral NPDES permit issued February 1993 which CAC NPDES Permit # 1200-1', File No. 107213,2124/93
expires in Scptcm cr 1996. The permit requires s<:lIl1ghnaof outfall; (Document #9) ; .
most recent sampling and analysis completed in 199 di not detect

CAC Storrnwatcr Pollution Control Plan, 2121/94 (Document #10)
- -

required analy,\e.s above established thresholds. ._.,

The permit coversstormwater onI( and does not include process water.
~,~ ~'. -.~-, )'-. . ~.

The site is divided into four loca drainagcs. wilh point sources to the -c
outfall consisting of Drainages I, II, Ill, and IV. -

Stormwater Pollution Prevention Plan required; awaiting copy from
facility for review. No data are available regarding the presence or
absence of hazardous or toxic materials in the soil or groundwater.

\

>

1.8 PCBs PCB/oil-t:ontaining transformers were not observed or reported. Pre-Audit Questionnaire, Fax transmission date 3120/96
• (Document #4) .

1.9 Railroad Lines Albina Railroad Yard autcellt to the east. No data are available \
regarding theJresence or a scncc of hazardous or toxic materials in tile ..
soli or groun water. .

1.10 Air Emissions According to 'ihc ODEQ, the facility' docs ;JOtr~quire an Air Air Contaminant Discharge Permit No. 26-3069, Expiration Date
Contaminant DischargePermit., 6/1/96 (Document #3)

" (a) CAC letter to ODEQ acknowledging information from ODEQ,
. that unloading facility no longcr subbect to air contaminant

discharge permit requirements, 11/1 194; (b) ODEQ letter to CAC. cancelIt~ Air Contaminant Discharge Permit No. 26-3069 as." , . requested, 12105/9'HDocument #5)

SUMMAR) ,J!' PHASE I ESA AND
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COLUMBIA ALUMINUM FACILITIES. . I
GOLDENDALE, WASHINGTON, AND PORTLAND, OREGON'
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One heating oil tank release site reported within 1/4 mile, UpgradientlSite Assessment Report, VISTA Infonnation Systems, March 19,
to the unloading facility property. Diesel impacted soil sample was 1996 .
5,300 mg/kg. No additional information was provided. " ; ,

~'
(' '\

SUMMARY uF PHASE I ESA AND 1
ENVIRONMENTAL COMPLIANCE RE'VIEW t<\
COLUMBIA ALUMINUM FACILITIES ~.
GOLDENDALE, WASHINGTON, AND PORTLAND, OREGON
PREPARED BY DAMES & MOORE FOR STOEL RIVEs/WILCOX

Envi f()nm~htal PractlcesahdProgl"lltils
,-'. ' ,,", ",,':. ' - -",.' -,' - -, "

1.11 'Regulatory Lists

~ ...
f.
i

!
I

I
!

~
~:

:

-
", I.l2 Other Small portions of site mapped as potential wetlands. A wetland survey "Attention Oil Spills" cover sheet with attached dredging and

was not completed to confirm the presence or absence or wetlands. maintenance permit, Corps of Engineers/State of Oregon,
. . ..'. Expiration date 9/4/96 (Document #6) .

Material. removal permit for maintenance dredging on file at '
Goldendale site. Permit will reportedly expire soon. May need to .
dredge portion of Willameue River after checking depth in ncar future.
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CH2N1HILJL TRANSMITTAL

To: u.S. Army Corps of Engineers
CENWP-CO-G
P.O. Box 2946
Portland, OR 97208-2946

From: Steve Mader
CH2M HILL
825 NE Multnomah Boulevard
Portland, Oregon 97232

Attn: Judy Linton Date: March 22, 1999

Re: Goldendale Aluminum Company; Corps Permit Appl. 10 No. 97-114

We Are Sending You:

x Attached

Shop Drawings

Prints

Copy of letter

Quantity

x

Under separate cover via

Documents

Specifications

Other:

Description

Tracings

Catalogs

Sedirnent Sampling Results; Goldendale Aluminum Company, Multnomah County, OR; Corps
PermitApplication ID No.97114 ,

If material received is not as listed, please notify us at once

Remarks: Goldendale sediments appear to have a clean bill of health. Perhaps this reflects
the location of the:site, which is upriver from the Portland Harbor; or reflects relatively clean
sediment conditions since the last dredge activity. At any rate, this is good news.

Please let me know how I can assist you in the completion of Goldendale's permit request.
Thanks. '

Copy To: ~ .Tim Furlong/Goldendale'
Jamey Tielens/CH2M HILL

POXILINTONTRANSOOC
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TEe H N I CAL ME M0 RAN DUM CH2MHILL

Sediment Sampling Results;
Coldendale Aluminum Co., Multnomah County, OR;
Corps Permit Application ID No. 97114
PREPARED FOR:

PREPARED BY:

COPIES:

DATE:

Introduction

Judy Linnton/COE

Jamey Tielens/CH2M HILL
Steve Mader/CH2M HILL

Tim Furlong/Goldendale Aluminum Company

March 22/ 1999

The purpose of this memorandum is to report the results of the sediment sampling
conducted at Goldendale Aluminum Company, Portland, Oregon. The sampling was
conducted per a request from the Corps-Portland District to provide characterization of
sediments at the site, where maintenance dredging activity is proposed. A Sediment
Sampling and Analysis Plan was submitted to the Corps on October 19/ 1998. The plan was
reviewed and the Corps agreed to the plan with the suggestion of expanding the physical
and chemical testing regime to the Tier IIB list of analytes (Corps/ et a1., 1998). The text
below describes the sampling procedures and provides a summary of the analytical results.

Sampling Procedures
Sampling was conducted on February 12,1999 using a Petit Ponar grab sampler. Samples
were collected at three locations adjacent to the dock, as described in the approved
Sediment Sampling and Analysis Plan and shown in Figure 1. The ponar and a steel bowl
were decontaminated prior to sampling by a standard four-step procedure: (1) alconox and
water scrub.Cl) Dl.water rinse, (3) 10% nitric acid rinse, and (4) final OI rinse. At each
sample location, the ponar was lowered from the dock at a slow and constant rate through
the water column until it reached the sediment surface. Once the ponar contacted the
sediment surface, it was automatically triggered and a sample was collected upon retrieval.
The ponar was pulled up at a consistent and slow rate to ensure as little disturbance as
possible to the sample.

The sample was then transferred from the ponar to the decontaminated steel bowl and
characterized by particle size and color. This and additional information from observations
(organic debris, organisms, etc.) were recorded in the field notebook. A separate sample
bottle was filled directly from the sample at location #2 prior to compositing to satisfy
specific sampling requirements for the Volatile Organic Carbon and Total Sulfides analyses.
Equal volumes of each sample were transferred to the stainless steel bowl and cornposited

PDxlRESULTS.DOC 135157.CO.Ol
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SEDIMENT SAMPLING RESUL TS
GOLDENDALE ALUMINUM CO.,MULTNOMAH COUNTY, OR;

CORPS PERMIT APPLICATION 10NO. 97114

into one sample using a clean, disposable stainless steel spoon. The composited sample was
then transferred :to laboratory-issued sample bottles.

Laboratory :Analysis
Samples were sent to Columbia Analytical Services in Kelso, Washington. Chemical and
physical analyses included all parameters that are recommended for Tier IIB testing as
detailed in the Dredged Material Evaluation Framework (Corps, et al. 1998). Parameters,
detection limits, and methods can be found in the attached Columbia Analytical Services
Analytical Report.

Summary of Results
The Columbia Analytical Services Analytical Report contains all sediment analysis results
and QA/QC information for Tier lIB testing (Attachment). The results were compared to the
screening levels (SL) detailed in the Dredged Material Evaluation Framework (Corps, et al.
1998). Screening levels are concentrations at or below which sediment.is judged to be
suitable for aquatic disposal without the need for biological testing.

The Analytical Report finds that there are no sediment constituents or physical parameters
of concern at the Goldendale Aluminum Company site. For all parameters analyzed, either
the analytes were not detected, or concentrations were well below the screening levels.

References !

Corps, EPA, DEQ, WONR, WOOE. 1998. Dredged Material Evaluation Framework Lower
Columbia; River Management Area [draft]. Corps, EPA, DEQ, WDNR, and WDOE,
Seattle, WA.

',-.,,'
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March 5, 1999

Dawn Sanders
CH2M Hill
825 NE Multnornah, Suite 1300
Portland, OR 97232

~
fA~\ OIUmbiO
~ Ana!yficoI

SelVlces INC.

An Employee-Owned Company

Service Request No: K9900898

Re: Goldendale Aluminum/135157.0.01

Dear Dawn

Enclosed are the results of the sample(s) submitted to our laboratory on February 12, 1999. For
your reference, these analyses have been assigned our service request number K9900898.

All analyses were performed according to our laboratory's quality assurance program. All results
are intended to be considered in their entirety, and Columbia Analytical Services, Inc. (CAS) is
not responsible for use ofless than the complete report. Results apply only to the samples
analyzed.

Please call if you have any questions. My extension is 258.

Respectfully submitted,

Columbia Analytical Services, Inc.

0~Ju-
Lynda A Huckestein
Client Services Man,ager

LAWtd

; \ ... /

A~
Page 1 of l. S

1017 SOUTh 10Th Avenue • P.O.: Oox 479 • Kelso, WashingTon 98626 • Telephone 060/577-7222 • Fax 060/606-1068
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ASTM

AlLA

CARE

CAS Nwnber

CFC

CFU

DEC

DEQ

DHS

DOE

DOH

EPA

ELAP

GC

GC/MS

J

LUFf

M

MCL

MDL

MPN

MRL

NA

NAN

NC

NCASI

ND

NIOSH

PQL

RCRA

SIM

TPH

tr

Acronyms

.American Society for Testing and Materials

.American Association for Laboratory Accreditation

Caiifomia Air Resources Board

'Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

0. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Estimated concentration. The value is less than the method reporting limit, but

greater than the method detection limit.

Ileaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a substance

allowed in drinking water as established by the USEPA.

Method Detection Limit

Most Probable Nwnber

Method Reporting Limit

~ot Applicable

Niot Analyzed
I

Nm Calculated

National Council of the Paper Industry for Air and Stream Improvement

Not Detected at or above the MRL

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring
,

Total Petrolewn Hydrocarbons

Tr~ce level is the concentration of an analyte that is less than the PQL but greater

th~;or equal to the MD L. 000(12
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COLUMBIA ~ALYTICAL SERVICES, INC.

Client:
Project:
Sample Matrix:

CH2M Hill Corporation
Goldendale AluminumlI35157.0.01
Sediment

CASE NARRATIVE

Service Request No.:
Date Received:

K9900898
2/12/99

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for sainple(s) designated for Tier II data deliverables. When
appropriate to the method, method blank results have been reported with each analytical test. Surrogate recoveries
have been reported for all applicable organic analyses. Additional quality control analyses reported herein include:
Laboratory Duplicate KnUP), Matrix Spike (MS), MatrixlDuplicate Matrix Spike (MSIDMS), and Laboratory
Control Sample (LCS);

All EPA recommended holding times have been met for analyses in this sample delivery group.
!

The following difficulties were experienced during analysis of this batch:
I

The Matrix Spike recovery of Antimony was below CAS control limits. The low recovery of Antimony is a result
of a method defect in! the EPA Method 3050B digestion procedure which can be magnified by certain matrix
components. The associated LCS recovery of Antimony was within control limits, indicating that the analysis was
within control. I ,

The Matrix Spike recovery of Silver was below CAS control limits. The low recovery of Silver is most likely a
result of silver chloride precipitation during the sample digestion procedure. In this sample it is possible that
certain matrix components pushed the precipitation reaction forward, causing a loss of Silver as Silver Chloride.
The associated LCS recovery of Silver was within control limits. indicating that the analysis was in control.

Semivolatiles

The Matrix Spike (MS) recovery of Pyrene for the sample was not calculated. The analyte concentration in the
sample was significantly higher than the added spike concentration, preventing accurate evaluation of the spike
recovery.

'\ ;

000(\3
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Prep Method:
Analysis Method:
Test Notes:

CH2M Hill Corporation

Goldendale Aluminum/135157.0.01

Sediment

NONE

160.3M

Total Solids
' ..

Service Request: K9900898

Date Collected: 2112/99

Date Received: 2112/99

Units: Percent
Basis: WET

Sample Name Lab Code
Date

Analyzed Result
Result
Notes

GA-SD-021299-0900 cornp,
GA-SD-021299-0900 grab

To~ Sotidsi042095

OOH981CP ABI • Total Sotids 2/18199

K9900898-00 1

K9900898-002

2/16/99

2/16/99

48.5

48.2

000('4
PageNo
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COLUMBlA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Prep Method:
Analysis Method:
Test Notes:

CH2M Hill Corporation

Goldendale Aluminwn/13S157.0.01
;

Sediment .

NONE
160.4M

Solids, Total Volatile

, Service Request: K9900898

Date Collected: 2/12/99

Date Received: 2/12/99

Units: PERCENf
Basis: DRY

Sample Name Lab Code
Date

Analyzed Result
Result
Notes

GA-SD-021299-0900 camp. K9900898-00 1 2/16/99 625

Approved By: ----e:;U1--t------;-------------- Date: ?ft~~
Total SoticW0ti0595

00Jl9~ICP .~BI ·1VS ~IRi99

oDors
P"lleNo.
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: CH2M Hill Corporation
Project: Goldendale Alutrnnuml135157.0.01

Sample Matrix: Sediment

Inorganic Parameters

Units: .rng/Kg (ppm)
Dry Weight Basis

Service Request: K9900898
Date Collected: 2/12/99
Date Received: 2/12/99

Date Extracted: NA

Sample Name:

Lab Code:

GA-SD-Q21299- GA-SD-Q21299-

0900 comp 0900 grab
K9900898..{)O 1 K9900898..{)02

Method Blank
K9900898-MB

EPA
Analyte Method MRL MDL

Ammonia as Nitrogen" 350.IM 0.2 0.07 45.1 ND
Sulfide, Total PSEP 1.0 1.0 2.9 ND
Carbon. Total Organic (TOC) (%) ASTM D4129-82M 0.05 0.01 1.58 ND

•
M

Analysis was performed on a 2M KCI extract.
Modified for analysis of soil

!

3SJOEPAll 02094

00898WET LJ\ - Mixed 31'2199

ooor6
PageNo:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: CH2M.HiIl Corporation

Project: 13515~.0.0l/GoldendaleAluminum

Sample Matrix Sediment

Particle Size Determination

Puget Sound Estuary Program Protocol

Sample Name: GA-Sq-021299-0900 cornp.

Lab Code: K9900898-1

Service Request:

Date Collected:

Date Received:

Date Analyzed:

K9900898

2/12/99

2/12/99

2/16/99

Sand Fraction: Dry Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction: Percent Recovery

8.2846

8.3051

100

I

I Dry Weight < Percent of Total
Description Phi Size (Grams) Weight Recovered

Gravel <·10 0.0274 0.13

Very Coarse Sand I -I to 0 0 0.0812 0.38

Coarse Sand I oto I 0 0.0864 0.40I

Medium Sand
,

I to 2 0 0.1411 0.65

Fine Sand
I

2 to 30 1.6229 7.50

Very Fine Sand i 3 to 4 0 4.8668 22.5

Silt . 4 to 8 0 12.8500 59A

Clay >80 1.5100 6.98

I Total 21.1858 97.9

PI~ No.:
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COLUMBL-\ A:'iAL YTICAL SERVICES, INC.

Analytical Report

Client: CH2M Hill Corporation Service Request: K9900898
Project: Goldendale Aluminwn/135 157.0.01 Date Collected: 2112199

I

Sample Matrix: Sediment Date Received: 2112199

Total Metals

Sample Name: G~-SD-021299-0900 comp, Units: mglKg (ppm)
Lab Code: K9900898-001 .~. Basis: Dry
Test Notes:

Cs~Prep Analysis Dilution Date Date
Analyte . Method Method MRL MDL Factor Extracted Analyzed Result

Antimony EPA 30508 200.8 0.04 0.04 10 2/17/99 2/25/99 0.12 ISO
Arsenic EPA 30508 200.8 I 0.2 10 2/25/99 2/26/99 3 r'Cadmiwn EPA 30508 200.8 0.02 0.02 5 2/17/99 2/25/99 0.17 Sol
Chromium EPA 3050B 2008 0.2 0.06 5 2/17/99 2/25/99 21.9 -
Copper EPA 3050B 200.8 0.1 002 5 2/17/99 2/25/99 29.3 »40
Lead EPA 3050B 200.8 0.02 0.004 5 2/17/99 2/25/99 12.0 £fS'O
Mercury 7471A 7471A 0.02 0.02 1 2/18/99 2/19/99 006 D.'1J
Nickel EPA 3050B 2003 0.2 002 5 2/17/99 2/25/99 20.7 J'ftJ
Silver EPA 3050B 200.8 0.04 0.008 10 2/17/99 2/25/99 0.08 ,.'Zinc EPA 3050B 200.8 0.5 0.04 5 2/17/99 2/25/99 67.7 1P

~ S L z: Sc re.efl i IlJ Le 1/e, l

ooor8
Page 'co
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: CH2M Hill Corporation Service Request: K9900898
Project: Goldendale Alwninwnll35 157.0.0 I Date Collected: NA
Sample Matrix: Skdirnent Date Received: NA

Total Metals

Sample Name: Method Blank Units: mgIKg (ppm)
Lab Code: K:9900898-MB .~. Basis: Dry
Test Notes:

Prep Analysis Dilution Date Date Result
Analyte Method Method MRL MOL Factor Extracted Analyzed Result Notes

Antimony EPA 3050B 200.8 0.02 0.02 5 2/17/99 2/25/99 ND
Arsenic EPA 3050B 200.8 0.5 0.1 5 2/25/99 2/26/99 ND
Cadmium EPA 3050B 200.8 0.02 0.02 5 2/17/99 2/25/99 ND
Chromium ~EPA 3050B 200.8 0.2 0.06 5 2/17/99 2/25/99 0.09 J
Copper ;EPA ~0508 2008 0.1 0.02 5 2/17/99 2/25/99 0.05 J
Lead ;EPA 3050B 200.8 002 0.004 5 2117/99 2/25/99 0.04
Mercury 747IA 7471A 0.02 002 5 2/18/99 2119/99 ND
Nickd EPA 3050B 200.8 02 002 5 2117/99 2/25/99 0.05 J
Silver EPA 30508 200.8 0.02 0.004 5 2/17/99 2/25/99 001 J
linc 'EPA 3050B 200.8 0.5 0.04 5 2/17/99 2/25/99 0.2 J

i
I•

00009
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

.. ".:"

COLUMBIA ANALYTICAL SERVICES, [NC.

Analytical Report

CH2M Hill Corporation
I

Goldendale Aluminwn/135157.0.01
I

Sediment
I

"-.

Organochlorine Pesticides

GA-~O-021299-0900 cornp.

K9900898-00 1

Service Request: K9900898

Date Collected: 2/12/99

Date Received: 2/12/99

Units: ug/Kg (ppb)

Basis: Dry

Prep Analysis Dilution Date Date Result
SlAnaJyte Method Method l\-IRL MDL Factor Extracted Analyzed Result Notes

gamma-BHC (Lindane) EPA 3550B 8081A 2 0.2 2/23/99 2/27/99 ND ~

Aldrin EPA 3550B 8081A 2 0.2 2/23/99 2/27/99 ND jC
gamni.a-Chlordane EPA 3550B 8081A 2 0.2 2/23/99 2/27/99 0.3 J

alpha-Chlordane EPA 3550B 8081A 2 0.4 2/23/99 2/27/99 ND J["
Dieldrin EPA 3550B 8081A 2 0.4 2/23/99 2/27/99 0.9 J jC
Heptachlor EPA 3550B 8081A 2 0.2 2/23/99 2/27/99 ND r;l

4,4'-00E EPA 3550B 8081A 2 0.4 2/23/99 2/27/99 0.8 J

4,4'-000 EPA 3550B 8081A 2 0.2 2/23/99 2/27/99 0.4 J
I

4,4'-DDT EPA 3550B 8081A 2 0.2 2/23/99 2/27/99 2 J
I ~7

i(l~~ /}SJ::- '3" d- t/"

Isn·020597p 00010
0089~SVG IG 1 . 1 )./519'!

i•

Pag<Nc.:
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Client:

Project:

Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

CH2M Hill Corporation

Goldendale Alwninwn/135157.0.0 1

S~diment

Service Request: K9900898

Date Collected: NA
Date Received: NA

Organochlorine Pesticides

Sample Name: Method Blank Units: ugIKg (ppb)

Lab Code: K990223-MB Basis: Dry

Test Notes:

I
Prep Analysis Dilution Date Date Result

Analyte Method Method MRL MDL Factor Extracted Analyzed Result Notes

ganuna-BHC (Lindane) EPA 35508 808IA 2 0.2 I 2/231.99 2/27/99 NO

Aldrin i EPA 35508 8081A 2 0.2 1 2/23/99 2/27/99 NO
gamma-Chlordane ~ EPA 35508 808IA 2 0.2 I 2/23/99 2/27/99 NO

alpha-Chlordane : EPA 35508 S081A 2 0.4 I 2/23/99 2/27/99 NO
Dieldrin EPA 3550B S08IA 2 0.4 1 2/23/99 2/27/99 NO

I

Heptachlor :EPA 35508 808IA 2 0.2 I 2/23/99 2/27/99 NO

4,4'-DDE jEPA 3550B 8081A 2 0.4 I 2/23/99 2/27/99 NO

4,4'-000 :EPA 3550B 808IA 2 0.2 I 2/23/99 2/27/99 NO
4,4'-00T 'EPA 3550B 808IA 2 0.2 I 2/23/99 2/27/99 NO

?1rda
IS22J020S97p

OOR9RSVG JGI • 1.18 :VS;9~

00011
P....eNo
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COLUMBlA ANALYTICAL SERVICES, INC.

Analytical Report

Client: CH2M I#ll Corporation

Project: Goldendale Alwninuml135157.0.0 I
Sample Matrix: Sediment

'-.

Polychlorinated Biphenyls (PCBs)
EPA Methods 3550N8082

Units: ug/Kg (Ppb)
Dry Weight Basis

Service Request: K9900898

Date Collected: 2/12/99
Date Received: 2/12/99

Date Extracted: 2/23/99

GA-SD-021299-
Sample Name: 0900 comp. Method Blank

Lab Code: K9900898-00 1 K990223-MB
Date Analyzed: 3/2/99 2/27/99

Analyte MRL MDL SL-Aroelor 1016 10 4 ND ND
Aroclor 1221 10 4 ND ND
Aroclor 1232 10 4 ND ND
Aroclor 1242 10 4 NO ND
Aroclor 1248 10 4 ND ND
Aroclor 1254 10 4 ND ND
Aroclor 1260 10 4 ND ND

/,{ ~ (1'5> /30iC'-ca
/

Approved By:

,S22MDlJ120S94

00898SVG.PlL . ,.) 3/4199

Date: 3-\..[-<15· 00012
Page No.
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Client:
Project:
Sample Matrix:

COLUMBIA Al"lALYTICAL SERVICES, INC.

Analytical Report
1

CH2M Hill Corporation
Goldehdale Aluminwn/I35157.0.0 I
Sediment

Volatile Organic Compounds

Service Request: K9900898
Date Collected: 2/12/99
Date Received: 2/12199

Sample Name: GA-SB-021299-0900 grab Units: ug/Kg(ppb)
.Lab Code: K9900898-002 .... Basis: Dry
Test Notes: F

Prep Analysis Dilution Date Date Result SL-Analyte M,ethod Method MRL MDL Factor Extracted Analyzed Result Notes -
1,3-Dichlorobenzene EPA 5030A 8260B 10 NA 2/22/99 ND /-r.;.
1,4-Dichlorobenzene EPA 5030A 8260B 10 NA 2/22/99 ND JIe:
1,2-Dichlorobenzene EPA 5030A 8260B 10 NA 2/22/99 ND 3)

F

00898VOATC I . IS2p 2126199

The MRLi is elevated because of the low percent solids in the sample as received.

00013
PageNo
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Client:
Project:
Sample Matrix:

i
I
I

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

CH2M Hill Corporation
GoldendaleAluminwn/I35l57.0.0 I
Sednnent .

VolatileOrganic Compounds

Service Request: K9900898
Date Collected: NA
Date Received: NA

SampleName: Method Blank Units: ugIKg(ppb)
. Lab Code: K990222-MB

'-, Basis: Dry
Test Notes:

Prep AnaJysis Dilution Date . Date Result
AnaJyte Method Method MRL MOL Factor Extracted AnaJyzed Result Notes

1,3·DicWorobenzene EPA 5030A 8260B 5 NA .2/22/99 ND
1,4.DicWorobenzene EPA S030A 8260B 5 NA .2/22199 ND
1,2·DicWorobenzene EPA' 5030A 8260B 5 NA 2/22/99 ND

00898VOA.TC 1 . 1S2p (2) 2126199

I

~

00014
Page No.

Appendix15-000847



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: !CHlM Hill Corporation Service Request: K9900898

Project: .Goldendale Alwninwn/135157.0.0 I Date Collected: 2/12/99

Sample Matrix: Sediment Date Received: 2/12/99

Base NeutralJAcid Semivolatile Organic Compounds

Sample Name: GA-SD-021299-0900 camp. Units: ug/Kg(ppb)

Lab Code: K9900898-00 I Basis: Dry

Test Notes:
.....

Prep Analysis Dilution Date Date Result

Analyte Method Method MRL Factor Extracted Analyzed Result~Notes

Phenol EPA 3550A SM 20 I 2/20/99 3/1/99 ND lidO
Benzyl Alcohol EPA 3550A SM 6 I 2/20/99 3/1/99 ND Jp
2-Methylpheno1 EPA 3550A S1M 6 1 2/20/99 3/1/99 ND /:,'}
4-Methylphenol EPA 3550A SM 20 1 2/20/99 3/1/99 NDbfo •
2,4-Dimethylphenol EPA 3550A 8M 6 I 2120/99 3/1/99 ND A
Naphthalene EPA 3550A SM 20 I 2120/99 3/1/99 150 ).,la.:;

Benzoic Acid EPA 3550A SM 100 \ 2/20/99 3/1/99 ND
Hexachlorobutadiene ; EPA 3550A SM 20 I 2/20/99 3/1/99 ND
Acenaphthylene ' EPA 3550A SM 20 1 2/20/99 3/1/99 NO
Dimethyl Phthalate EPA 3550A SM 20 I 2/20/99 3/1/99 NO j-a;:
Acenaphthene : EPA 3550A SM 20 I 2/20/99 3/1/99 340

Dibenzofuran EPA 3550A SM 20 I 2/20/99 3/1/99 180 7"1{C

Fluorene I EPA 3550A SM 20 I 2/20/99 3/1/99 230 5'1P
Diethyl Phthalate EPA 3550A SM 20 I 2/20/99 3/1/99 ND
N-Nitrosodiphenylamine EPA 3550A SM 12 \ 2/20/99 3/1/99 ND
Hexachlorobenzene ' EPA 3550A SM 20 I 2/20/99 3/1/99 NO

Pentachlorophenol : EPA 3550A SM 60 I 2/20/99 3/1/99 NO

Phenanthrene ,EPA 3550A SIM \00 5 2/20/99 3/3/99 930 J,~

Anthracene I EPA 3550A SIM 20 I 2/20/99 3/1/99 56 5,'£:-:>
Di-n-butyl Phthalate i EPA 3550A 8M 20 I 2/20/99 3/1/99 NO

Fluoranthene : EPA 3550A S1M 100 5 2/20/99 3/3/99 730 J/~O

Pyrene : EPA 3550A SIM 20 I 2/20/99 3/1/99 480 .:Jeti:£J
Butyl Benzyl Phthalate iEPA 3550A SIM 20 I 2/20/99 3/1/99 NO'
Benz(a)anthracene !EPA 3550A SIM 20 I 2/20/99 3/1/99 140 i;JrP
Cnrysene iEPA 3550A SIM 20 \ 2/20/99 3/1/99 ISO "t{(X..1

Bis(2-ethylhexyl) Phthalate :EPA 3550A SM 20 \ 2/20/99 3/1/99 180 7, )(,'(,"
Di-n-cetyl Phthalate IEPA 3550A 81M 20 I 2/20/99 3/1/99 ND
Benzo(b )fluoranthene :EPA 3550A 8IM 20 1 2/20/99 3/1/99 89 >3,~1,1

Benzo(k)fluoranthene ;EPA 3550A S1M 20 1 2/20/99 3/1/99 74

Benzo(a jpyrene !EPA 3550A SIM 20 I 2120/99 3/1/99 76 J,b':V

Indeno( 1,2,3-cd)pyrene :EPA 3550A SIM 20 I 2/20/99 3/1/99 53 ~'l-I

Dibenz(a,h)anthracene :EPA 3550A SIM 20 I 2/20/99 3/1/99 NO
Benzorg.h.i)perylene !EPA 3550A SM 20 I 2/20/99 3/1/99 40 b'~

Hexachloroethane 'EPA 3550A Sl1vl 20 I 2120/99 3/1/99 NO
2-Methylnaphthalene IEPA 3550A Sl1vl 20 1 2/20/99 3/1/99 15061(1

1,2,4-Trichlorobenzene :EPA 3550A SIM 20 1 2/20/99 3/1199 ND3i

• 3- land 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

c(~
MAR 041999
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: CH2M Hill Corporation Service Request: K9900898
Project: Goldendale Alwninwn/135157.0.01 Date Collected: NA
Sample Matrix: Sediment Date Received: NA

Base NeutrallAcid Semivolatile Organic Compounds

Sample Name: Method Blank Units: ugIKg(ppb)
Lab Code: KWG9900472-4 Basis: NA.....
Test Notes:

Prep Analysis Dilution Date Date Result
AnaJyte Method Method MRL Factor Extracted Analyzed Result Notes

Phenol EPA3550A SIM 20 I 2/20/99 311/99 ND
Benzyl Alcohol EPA 3550A SIM 6 I 2/20/99 3/1/99 ND
2-Methylphenol EPA 3550A SIM 6 I 2/20/99 3/1/99 ND
4-Methylphenol EPA 3550A SIM 20 I 2120/99 3/1/99 ND •
2,4-Dimethylphenol EPA 3550A SIM 6 I 2/20/99 311/99 ND
Naphthalene EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
Benzoic Acid EPA 3550A SIM 100 I 2/20/99 3/1/99 ND
Hexachlorobutadiene EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
Acenaphthylene EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
Dimethyl Phthalate EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
Acenaphthene EPA 3550A SIM 20 I 2/20/99 311/99 ND
Dibenzofuran EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
Fluorene EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
Diethyl Phthalate EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
N-Nitrosodiphenylamine EPA 3550A SIM 12 I 2/20/99 3/1/99 ND
Hexachlorobenzene EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
Pentachlorophenol . EPA 3550A SIM 60 I 2/20/99 3/1/99 ND
Phenanthrene I EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
Anthracene : EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
Di-n-butyl Phthalate ! EPA 3550A SIM 20 . I 2/20/99 3/1/99 ND
Fluoranthene ! EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
Pyrene : EPA 3550A SIM 20 I 2/20/99 311/99 ND
Butyl Benzyl Phthalate i EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
Benz(a)anthracene i EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
Chrvsene : EPA 3550A SIM 20 I 2/20/99 311/99 ND
Bis(2-ethylhexyl) Phthalate ! EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
Di-n-cetyl Phthalate ,EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
Benzo(b)f1uoranthene : EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
Benzo(k)f1uoranthene : EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
Benzo( a)pyrene !EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
Indeno( I,2,3-cd)pyrene 'EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
Dibenz( a,h )anthracene 'EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
Bcnzo(g,h,i)perylene !EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
Hexachloroethane ;EPA 3550A SIM 20 I 2/20/99 3/1/99 ND
2-Methylnaphthalene iEPA 3550A SIM 20 1 2/20/99 3/1/99 ND
1.2.-l-Trichlorobenzene :EPA 3550A SIM 20 1 2/20/99 3/1/99 ND

I

• 3-.and 4-MethylphenoI coelute. Quantitated using 4-MethylphenoI.

C(~
MAR 04 1999 00016
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COLUMBIA ANALYTICAL SERVICES, INC.

" 'Analytical Report

Butyltins in Porewater

GA-SD-02 1299-0900 camp.

K9900898-001

X

0.02, 0.005

Dilution
MRL MDL Factor

Krone

Analysis
Method

Prep
'Method

Un~er & Krone

CH2M Hill Corporation

Goldendale Aluminum/135157.0.01
I

Sediment

AnaJyte

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Test Notes:

Tri-n-butyltin

:',.

~.
<,~

x Porewater generated in accordance with DD~ guidelines, ACOE Seattle District, August I998; unfiltered

00017
cr--,.---,.---------'-,.-------- Date: ----"---'----

Approved By:
IS22JO'lOS97p

OOIl<J8SVG.AYI ' I )/3199 PageNo ;
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Butyltins in Porewater

CH2M Hill Corporation

Goldendale Aluminwnl135157.0.Ql

Sediment

i.

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Tri-n-butyltin

Method Blank

KWG9900463-6

X

Prep
Method

Unger & Krone

Analysis
Method

Krone

Dilution Date
MRL MDL Factor Extracted

0.02 0.005 2/19/99

... ..:
"01:,.

x
"~'

Porewater generated in accordance with DDMP guidelines, ACOE Seattle District, August 1998; unfiltered

~•.

,\.t
. ,

. J". '"
> ··" •• i .-,,..

.' '1"1':" ".,

00898SVG.AYI - MB 3/3199

Approved By:
IS22!020S97p

~ Date:tr---.-..,------------:---:----- ---:----'--
, .

,,,--,

.:':;

00018'
Page No.:
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LABORATORY QAlQC RESULTS
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GA-SD-021299-0900 cornp.

Duplicate
Date Sample Sample

:Lab Code Analyzed Result Result

K9900898-00 IDUP 2/16/99 48.5 48.6

- .""f' ...~_ ..."": •...,,

Duplicate Swnmary
Total Solids

QAJQC Report

CH2M Hill Corporation

Goldendale Alwninwn/135157.0.0 1
Sediment

Client:
Project:
Sample Matrix:

Prep Method: NONE

Analysis Method: 160.3M
Test Notes:

Sample Name

...

'~~l'

'"

"'"..

Approved By: ..Io!&J=+------:---------------'-- Date:~
Tow Solids-060595

OOIl\l~ICP.ABl . TS DLl' :!II&'oO

00020
1'aB< No.
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QAlQC Report

Ii" ~ ...--~..

. ~ "

CH2M Hill Corporation

Goldendale Alurtunwn/135157.0.01
Sediment

Duplicate
,

Date Sample Sample
Analyzed Result Result

2/16/99 6.25 6.39

Client:
Project:
Sample Matrix:

Prep Method: NONE
Analysis Method: 160AM
Test Notes:

Sample Name

GA-SD-021299-0900 comp.

Lab Code

K9900898-00 IDUP

Duplicate Summary
Soli~ Total Volatile

,-f····· .

.'

i.

I

Approved By: -4+--'-+------;-------------- Date: *~/n
Tolai Sohdsi060S9.l T

OOij98lCPABI . TVS Ol;P 2/18199

00021
Page No.: ;t
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COLUMBIA ANALYTICAL SERVICES, INC.

QAlQC Report

Client: CH2M Hill Corporation
Project: Goldendale A1~num/135157.0.01
Sample Matrix: Sediment

Service Request: K9900898
Date Collected: 2/12/99
Date Received: 2/12/99

Date Extracted: NA

Duplicate SU1llll1aIY
Inorganic Parameters
Units: rng/Kg (ppm)

Dry Weight Basis
Sample Name:
Lab Code:

GA-SD-021299-Q900 comp
K9900898-QOlDUP

Analyte
EPA

Method MRL MDL
Sample
Result

Duplicate
Sample
Result Average

Relative
Percent

Difference

Anunonia as Nitrogen*
Sulfide, Total
Carbon, Total Organic (TOC) (%)

350.IM 0.2
PSEP 1.0

ASTM D4129-82M 0.05

0.07
1.0

0.01

45.1
2.9
1.58

43.9
3.2
1.59

44.5
3.0
1.58

3
10

< 1

*
M

Analysis was performed on a 2M KCl extract.
Modified for analvsis of soil.

, -

00022
Approved By:~ --.,.- +- ~ Date: 3/z/1 f
DL'PISEPAlI02194

00898WlIT, LIl • mxdupmdl 312199 Page No,:
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COLUMBIA ANALYTICAL SERVICES, INC.

QNQC Report

Client: CH2M Hill Corporation
Project: Goldendale Alu$num/135157.0.0 1
Sample Matrix: Sediment

-.

Service Request: K9900898
Date Collected: 2/12/99
Date Received: 2/12/99

Date Extracted: NA

Matrix Spike Summary
Inorganic Parameters
Units: mglKg (ppm)

Dry Weight Basis

EPA Spike Sample
Analyte Method MRL MDL Level' Result

Ammonia as Nitrogen* 350.1M 0.2 0.07 681 45.1
Sulfide. Total PSEP 1.0 1.0 372 2.9
Carbon, Total Organic (TOC) ASTM D4129-82M 0.05 0.01 6.23 1.58

Sample Name:
Lab Code:

GA-SD"()21299"()900 comp
K9900898-00 IMS

Spiked
Sample
Result

755
307
7.38

Percent
Recovery

104

82
93

CAS
Percent'

Recovery
Acceptance

Limits

75-125
60-130
75-125

*
M

Analysis was performed on a 2M KCl extract.
Modified for analysis of soil.

Page No.:

00023Approved By: ----,- <? Date:~
~SISEPAlI02194

00898WETUI • Mix.dSPK (2) 312199
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COLUMBIA ANALYTICAL SERVICES, INC.

QAlQC Report

Client:
Project:
LCS Matrix:

GUM Hill Corporation
Goldendale Aluminum/I35157.0.01
Water

'-.

Laboratory Control Sample Summary
Inorganic Parameters

Units: mg/L (ppm)

Service Request: K9900898
Date Collected: NA
Jl)ate Received: NA

Date Extracted: NA
Date Analyzed: 2/16,17,27/99

AnaIyte

Ammonia as Nitrogen*
Sulfide, Total
Carbon, Total Organic (TOe;:)

True
Value

1.31
0.8~

0.62

Percent
Result Recovery

1.36 104
0.89 106
0.59 95

CAS
Percent

Recovery
Acceptance

Limits

85-115
60-130
85-115

00£124
Pose :'<0.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: CH2M Hill Corporation

Project: 135157.0.0l/Goldendale Aluminum

Sample Matrix Sediment

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: GA-SD-Q21299-Q900comp.

Lab Code: k990o'898-ld

Service Request:

Date Collected:

Date Received:

Date Analyzed:

K9900898

2/12/99

2/12199

2/16/99

Sand Fraction: Dry Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction: Percent Recovery

7.8224

7.7865

99.5

I
Dry Weight Percent of Total

Description i Phi Size (Grams) Weight Recovered

Gravel ! <-10 0.0194 0.09;

Very Coarse Sand -1 to 0 0 0.0455 0.21

Coarse Sand ! oto 10 0.0627 0.29

Medium Sand 1 to 2 0 0.1245 ! 0.58

Fine Sand 2 to 30 1.4130 I 6.53

Very Fine Sand 3 to 4 0 4.9707 23.0

Silt : 4 to 8 0 12.5750 58.1I

Clay >80 1.8150
,

8.39;

Total 21.0258 97.2

0898PSEP.XLS \2/18/99 Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: CH2M Hill Corporation

Project: 1351?7.0.0 I/Goldendale Aluminum

Sample Matrix Sediment

Particle Size Determination

Puget Sound Estuary Program Protocol

Sample Name: GA-S:D-D21299-D900comp.

Lab Code: K990b898-1 t

Service Request:

Date Collected:

Date Received:

Date Analyzed:

K9900898

2/12199

2/12/99

2/16/99

Sand Fraction: Dry Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction: Percent Recovery

8.0862

7.9520

98.3

I Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered

Gravel <-10 0.0127 , 0.06

Very Coarse Sand I -1 to 0 0 0.0395 0.18I

Coarse Sand oto 10 0.0604 0.28

Medium Sand : I to 2 0 0.1193 0.55

Fine Sand I 2 to 3 0 1.6991 i 7.84

Very Fine Sand
I 3 to 4 0 4.8722 22.5

Silt , 4 to 8 0 12.7200 58.7

Clay >80 1.7450 8.05
Total 21.2682 98.1

0898PSEP.XLS \2/18/99

I

1.

Page No.:
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COLUMBL\ ANALYTICAL SERVICES, INC.

QNQCReport

Client: CH2M Hill Corporation

Project: Goldendale Aluminwn/135157.0.0 I

Sample Matrix: Sediment

.~.

Duplicate Swnmary
Total Metals

Service~ Request: K9900898
Date Collected: 2/12/99
Date Received: 2/12/99,

Date txtracted: 2/17/99
Date ¥aJyzed: 2/25/99

Sample Name:
Lab Code:
Test Notes:

GA-SD-D21299-0900 cornp.

K9900898-00 1

Units: mgIKg (ppm)

Basis: Dry

Duplicate Relative
Prep Analysis Sample Sample Percent Result

Analyte Method Method MRL Result Result Average Difference Notes

Antimony ;EPA 3050B 200.8 0.04 0.12 005 0.08 88

Arsenic ;EPA 3050B 200.8 I 3 3 ; 3 <I

Cadmium ·EPA 3050B 200.8 0.02 0.17 0.17 0.17 <I

Chromium iEPA 3050B 200.8 02 21 9 22.3 22.1 2
Copper :EPA 3050B 200.8 0.1 293 30.3 29.8 3
Lead .EPA 3050B 200.8 0.02 120 18.0 ,15.0 40

Mercury 7471A 7471A 0.02 0.06 0.05 0.06 17
Nickel 'EPA 3050B 200.8 0.2 20.7 21.0 20.8 1
Silver !EPA 3050B 200.8 0.04 0.08 0.06 0'.07 29

!EPA 3050B
~

Zinc 200.8 0,5 67.7 70.2 69.0 4

Ol;P/052595
00898IC? rc1 ·OU? YZf99

00(127

Pogo No.
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Client:

Project:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.;

QNQC Report

CH2MHill Corporation
Goldendale Aluminwn/135157.0.0 I

Sediment

Matrix Spike Summary
Total Metals

GA-S0-021299-0900 camp.

K9900898-001

Service Request: K9900898

Date Collected: 2/12/99

Date Received: 2/12/99

Date Extracted: 2/17/99

Date Analyzed: 2/25/99

Units: mgIKg (ppm)

Basis: Dry

CAS

Percent

Spiked , Recovery

Prep Analysis Spike Sample Sample . Percent Acceptance

Analyte Method Method MRL Level Result Result Recovery Limits

Antimony EPA 3050B 2008 0.04 94 0.12 11.2 12 60-130
I

Arsenic EPA 3050B 200.8 I 33 2.9 27.4 74 60-130

Cadmiwn EPA 30508 200.8 0.02 94 0.17 8.94 93 60-130

Chromiwn EpA 30508 200.8 0.2 37 219 49.2 74 60-130

Copper EPA 3050B 200.8 0.1 47 293 63.8 73 60-130
I

Lead EPA 3050B 200.8 002 94 12.0 97.8 91 60-130

Mercury . 7471A 7471A 0.02 046 0.06 049 93 60-130
I

Nickel EpA 3050B 200.8 0.2 94 207 89.3 73 60-130

Silver EPA 3050B 200.8 0.04 9.4 0.08 3.89 41 60-130
I

Zinc EfA 3050B 200.8 0.5 94 67.7 136 73 60-130

Result

Notes

A

A

MSiOS2S9S
008981CP ICI . Spike 31lJ99

OO(l28

Page ~o
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COLUMBIA ANALYTiCAL SERVICES, INC.

QAlQC Report

Client:

Project:

LCS Matrix:

Sample Name:
Lab Code:

Test Notes:

CH2M Hill Corporation

Goldendale Aluminuml135157.0.Ql

Soil

Laboratory Control Sample Summary
Total Metals

LaboratoryControl Sample

K9900898-LCSS

Service Request: K9900898
, Date Collected: NA

Date Received: NA
: Date Extracted: 2/17/99

: Date Analyzed: 2/25/99

Units: mgIKg (ppm)

Basis: Dry

Source:

Analyte

Antimony

Arsenic

Cadmium

Chromium

Copper

Lead

Mercury

Nickel

Silver

linc

Environmental Resource Associates #238

Prep Analysis True Percent Control Result

Method Method Value Result Recovery . Limits Notes

EPA 3050B 200.8 59.6 69.5 117 20-180

EPA 3050B 200.8 82.4 77.8 94 62-138

EPA 30508 200.8 943 816 87 55-144

EPA 3050B 200.8 97.8 83.7 86 69-131

EPA 3050B 200.8 81.3 70.9 87 62-138

EPA 3050B 2008 190 170 89 60-140

7471A 7471A 1.34 1.26 94 49·151

EPA 3050B 2008 164 138 84 67-133

EPA 3050B 200.8 131 150 115 56-144

EPA 3050B 200.8 103 92.1 89 61-138

LCSi03229S

008981CPIC I . LCSS Y2J99

00029
Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.:

QAJQC Report

Client:
Project:
Sample Matrix:

Prep Method:
Analysis Method:

CH2M ~Il Corporation

Goldendale Aluminurnl135157.0.01

Sediment

Surrogate Recovery Summary
Organochlorine Pesticides

EPA3550B

8081A

Service Request: K9900898
, Date Collected: 2/12/99
I

: Date Received: 2/12/99
. Date Extracted: 2/23/99

; Date Analyzed: 2/27/99

Units: PERCENT
Basis: NA

Sample Name Lab Code
Test
Notes

i

Percent Recovery
Tetrachloro-rn-xylene Oecachlorobiphenyl

GA-SD-021299-0900 comp.
GA-SD-D21299-0900 cornp.

GA-SD-D21299-0900 camp.

Lab Control Sample

Method Blank

K9900898-00 \

K9900898-00 \ MS

K9900898-00 I OMS

K990223-LCS

K990223·!vlB

CAS Acceptance Limits:

28

71

35

31

32

20-107

45

68

32

38

40

20-\42

SlJR2Il1 L'97p

OOR9RSVGJG 1 . SUR2 3/5199

00030
P"8e No..
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COLUMBIA ANALYTlCAL SERVICES, INC.

QAJQC Report

Client:

Project:

Sample Matrix:

Sample Name:

Lab Code:

Test Notes:

CH2M Hill Corporation

Goldendale Aluminum/135157.0.01

Sediment

Matrix Spike/Duplicate Matrix Spike Summary

Organochlorine Pesticides

GA-S0-021299-0900 cornp.

K9900898-00 1MS, K9900898-00 1OMS

Service Request: K9900898

Date Collected: 2/12/99

Date Received: 2/12/99

Date Extracted: 2fl3/99

Date Analyzed: 2fl7/99

Units: uglI<g (ppb)

Basis: Ory

,
Pertent Recovery

CAS Relative

Prep Analysis Spike Level Sample Spike Result Acceptance Percent Result

Anulyte Method Method MRL MS OMS Result MS DMS MS'OMS Limits Difference Notes
I

gamma-BHC (Lindane) EPA 3550B S081A 2 13 13 ND II 5.5 85 42 20-141 67

Heptachlor EPA 3550B 8081A 2 \3 13 ND 8.8 6.\ 68 I 47 20-108 36

Aldrin EPA 3550B S081A 2 13 13 ND 10 4.6 77 35 20-181 74

Dieldrin EPA 3550B 8081A 2 13 13 0.91 11 5.6 85 43 20-183 65

4,4'-00T EPA 3550B 8081A 2 13 13 21 12 6 92 46 20-185 67

OM$l020SQ7p

0089RSVG.JGI - OMS YSI90

OO()31
Page No:
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COLUMBIA ANALYTICAL SERVICES, INC. t

QAlQC Report

Client:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

CH2M Hill Corporation

Goldendale Alwninwn/135l57.0.01

Sediment

LaboratoryControl Sample Summary
Organochlorine Pesticides

Lab Control Sample

K990223-LCS

Service Request: K9900898
!Date Collected: NA
, Date Received: NA
I

IDate Extracted: 2/23/99
I
;Date Analyzed: 2/27/99

I
Units: ugIKg(ppb)

Basis: Dry

CAS
Percent

i
Recovery

Prep Analysis True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

gamma-BHC (Lindane) EPA 3550B 808IA 13 5.1 39 21-123

Heptachlor EPA 3550B 8081A 13 5.4 42 31-112

Aldrin EPA 3550B 808IA 13 48 37 26-127

Dieldrin EPA 3550B 8081A 13 5.3 41 18-161

4,4'-DDT EPA 3550B 808IA 13 5.7 44 30-146

/ .
Approved By: eaczzda-
LCS<080797p

0089M~VG tc I . LCS 311,99

Date: ,3 - 5· 99 00(132
Page No..
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COLUMBIA ANALYTICAL SERVICES, INC!

QAJQC Report

Client: CH2M Hill Corporation
Project: Goldendale Aluminum/I35157.0.0.l
Sample Matrix: Sediment

.~.

Surrogate Recovery Summary
Polychlorinated Biphenyls (PCBs)

EPA Methods 3550AJ8082

t

i
Service Request: K9900898
:Date Collected: 2/12/99
I Date Received: 2/12/99
Date Extracted: 2/23/99

~ Date Analyzed: 2/27 - 3/2/99
I,

Sample Name

GA-Sp-021299-0900 comp.
GA-SD-021299-0900 comp.
GA-SD-02l299-0900 comp.
Lab Control Sample
Method Blank

Lab Code

K9900S98-00 I
K9900~98-00 IMS
K9900898-00 lDMS
K990223-LCS
K990223-MB

Percent Recovery
Decachlorobiphenyl

47
45
51
51
50

ApprovedBy ~" ~~d.../
SURIII20S94

OO8IlSSVG P1I • SURI 313199

CAS Acceptance Limits: 20-142

Date: t 3-4- qCj ()(l(l33

1'18- No.;
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COLUMBIA ANALYTICAL SERVICES, INC.:

QAlQC Report

Client:
Project:
Sample Matrix:

CHlM J:Iill Corporation
Goldendale Alwninwnl135 157.0.0 I
Sediment

Service Request: K9900898
Date Celleeted: 2/12/99
Date Received: 2/12/99

!Date Extracted: 2/23/99
Date Analyzed: 2/28-3/2/99

Matrix Spik~plicateMatrix Spike SUDlDlaIY .
Polychlorinated Biphenyls (PCBs)

. EPA Methods 3550AlS082

Units: ugiKg (Ppb)
Dry Weight Basis

Sample Name: GA-SD-021299-0900 comp.
Lab Code: K9900S9S-00 I

.
, I

Percent!Recovery
CAS Relative

Spike Level Sample Spike Result Acceptance Percent
Analyte MS DMS Result MS DMS MS DMS Limits Difference

Aroclor 1016 130 130 NO 64 70 49 54; 36-126 9
Aroclor 1260 130 130 NO 66 75 51 58 30-136 13

I

OMSISlI20S9.

00898SVG.PJI - OMS) S lI3I99

,

Date: /3~4-crt OO(l34
~No:
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COLUMBIA ANALYTICAL SERVICES, INC.

Client:
Project:
LCS Matrix:

QNQC Report

CH2M Hili Corporation
Goldendale Alurninuml135157.0.0 1

Sediment

....
Laboratory Control Sample Summary

Polychlorinated Biphenyls (PCBs)
EPA Methods 3550N8082

Units: ugIKg (Ppb)

I

I

Service Request: K9900898
Date Collected: NA.
Date Received: NA

Date Extracted: 2/23/99
Date Analyzed: 2/27/99

I
!

CAS
Percent

Recovery

True Percent Acceptance

An aJ yte VaJue Result Recovery Limits

Aroclor 1016 130 66 51 26-142

Aroelor1260 130 74 57 40-139

Approved By:
LCSlI21594

f
inlch........:_\./Qc..u 4' 9 kJI......l.l.71-\--- Date: !3 -4-99 OO(l35

008<J8SVQ PH - LCS V4/Q9
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COLUMBIA ANALYTICAL SERVICES, INc.!
I

QAlQC Report

Client:
Project:
Sample Matrix:

CH2M $11 Corporation

Goldendale Alwninwn/135157.0.01

Sediment

I

Surrogate Recovery Summary
VolatileOrganic Compounds

I
'Service Request: K9900898

, Date CoUected: 2/12/99
Date Received: 2/12/99

, Date Extracted: NA
i Date Analyzed: 2/22/99
I

Prep Method:
Analysis Method:

EPA 5030B

8260B
Units: PERCENT

Basis: NA

Sample Name Lab Code
Test
Notes

Per c e n t R e C 0 v e r y
r

Dibromofluoromethane Toluene-d8 4-Bromofluorobenzene

GA-SD-D21299-D900 grab

GA-SD-02 1299-0900 grab

GA-SD-D21299-D900 grab

Laboratory Control Sample

Method Blank

K9900898-002

K9900898-002MS

K9900898-D02DMS

. K990222-LCS

K990222-MB

101

102

101

101

105

99

98

102

97

99

101

99
100

101

102

CAS Acceptance Limits: 75-132 85-109 49-131

I

.i
i

SlJIl3I052595

00898VOA-TC 1 . SURJ 2/26i99 Page No..

nnfl36
2-./2.-&/9/
I 7 i

,

Approved By: _",-",,:..=Jo~",-,--;--"'-"-'---"'''''-'-~'''--='''''''--=--==----,"'----_-===- Date:
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COLUMBIA At"lALYTICAL SERVICES, INC.

QAlQC Report

Client:
Project:
Sample Matrix:

CH2M Hill Corporation
I .

Goldendale ~ummuml135157.0.Ql

Sediment

Service Request: K9900898
DateCoUected: 2/12/99
Date Received: 2/12/99

Date Extracted: NA
Date Analyzed: 2122199

"-.
Matrix SpikeJDuplicate Matrix Spike Summary

Volatile Organic Compounds

Sample Name: GA-SD-021299-0900 grab Units: uglKg (ppb)

Lab Code: K9900898-002MS, K9900898-002DMS Basis: Dry
Test Notes: F I

J
Per:cent Recovery

CAS Relative
Prep Analysis Spike Level Sample Spike Result i Acceptance Percent Result

Analyte Method Method MRL MS DMS Result MS DMS MS DMS ' Limits Difference Notes

1,2-Dichlorobenzene EPA 50308 82608 10 100 110 ND 83 84 831 76 34-131 9
1,4-Dichlorobenzene EPA 5030~ 82608 10 100 110 ND 89 91 89 1 83 34-131 7

!

1,3-Dichlorobenzene EPA 50308 82608 10 100 110 ND 89 91 89! 83 34-131 7

F The MRL is ~Ievated because of the low percent solids in the sample as received.

00(137
OOIl98VOA.TC 1 . DMS 2/26199 Page No.
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COLUMBIA ANALYTICAL SERVICES, INC.

QNQC Report

Units: ug/Kg (PPb)

Basis: NA

Client:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

CH2M Hill Corporation

Goldendale AlwninumlI35157.0.0 I
Sediment

Laboratory"Control Sample Summary
Volatile Organic Compounds

Laboratory Control Sample

K990222-LC:S

,
Service Request:

nate CoUected:
Date Received:

Date Extracted:
Date Analyzed:

I
I

K9900898

NA
NA
NA
2/22/99

CAS
Percent

!
Recovery

Prep Analysis True Percent !Acceptance
Analytc Method Method Value Result Recovery! Limits

i

EPA 5030B
I

1,2-DicWorobenzene 8260B 50 46 92 ·1 79-120

l,4-DicWorobenzene EPA 5030B 8260B 50 48 96 79-120

l.J-Dichlorobenzene EPA 5030B 8260B 50 : 49 98 79-120

Result
Notes

LCSl52595 nnr38
00898VOA.TCI . LCS 2/26199 PageNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

QAJQC Report

Client:
Project:
Sample Matrix:

CH2M Hill Corporation

Goldendale Alurninum/135157.0.01
Sediment

SurrogateRecovery Summary
Base Neutral!Acid Semivolatile Organic Compounds

Service Request: K9900898

Date Collected: 2/12/99
Date Received: 2/12/99

Date Extracted: 2120/99
Date Analyzed: 311/99

Prep Method: EPA 3550A
Analysis Method: SIM

Units: PERCENT

Basis: NA

Test .P e r c e n t ~R e c o v e r y
Sample Name Lab Code Notes 2FPHL PHLD6 NEZ 1 2FBPH 246TBPHL TPH

I

GA-SD-021299-0900 camp. K9900898-001 37 43 42 , 48 76 73

GA-SD-021299-0900 comp. K9900898-00 IMS 37 43 47 56 78 74

GA-SD-021299-0900 cornp. K9900898-001DMS 36 39 44 54 80 80

Lab Control Sample KWG9900472-3 57 67 68 65 72 81

Method Blank KWG9900472-4 58 68 71 72 64 92

!
I

2FPHL

PHLD6

NEZ

2FBPH

246TBPHL

TPH

CAS Acceptance Limits:

2-Fluorophenol

Phenol-d5

Nitrobenzene-d5 '

2-Fluorobiphenyl

2,4,6-Tri bromophenol

p-Terphenyl-d l-t:

31-106 37-104 22-123 15-117 12-116 19-140

SliR6I0525/1ils98SVM.AVI • sur 3/4/99

Cc~ MAR 04 1999
rnn39

P'll"'No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:

Project:

Sample Matrix:

CH2M Hill: Corporation,
Goldendale:A1wninwnlI35157.0.01
Sediment '

Service Request: K9900898

Date Collected: 2/12/99

Date Received: 2/12/99

Date Extracted: 2120/99

Date Analyzed: 311/99

Matrix SpikelDuplleateMatrix Spike Summary
BaseNeutral/Acid Semivolatile Organic Compounds

Sample Name:

Lab Code:

Test Notes:

,
GA-SO-02 I299-0900 cornp.
K9900898-00 IMS, K9900898-00 lDMS

Units: ugIKg (ppb)
Basis: Dry

Percent Recovery
I

CAS Relative

Prep Analysis Spike Level Sample Spike Result Advisory Percent Result

Analyte Method Method MRL MS OMS Result MS OMS MS10MS Limits Difference Notes

Phenol EPA 3550~ SIM 20 240 240 NO 100 91 42 I 38 ·20-99 9
Acenaphthene EPA 3550f\. SIM 20 240 240 340, 430 430 38 I 38 26-104 <1,
Pentachlorophenol EPA 3550A SIM 60 240 240 NO: 280 290 117 ; 121 10-145 4

Pyrene EPA 3550A SIM 20 240 240 480 NA NA NA· NA 18-144 NC
I

I

I
I
I

I
I
f
I

MAR 04 1999c(~

Not Applic~ble; see case narrative.NA

Approved By: ;=-::.....;=. Date: _

DMSlOS~9S

nnr40
00898SVM.AYI • OMS Y4I99 Pille No:
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Client:

Project:

LeS Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
I

i,
QNQCReport

CH2M Hill Corporation

Goldendale Alwninum/135157.0.01

Sediment

K9900898
NA
NA
2120/99
3/1/99

Sample Name:
Lab Code:
Test Notes:

Laboratory Control Sample Summary
Base NeutrallAcid Semivolatile Organic Compounds

Lab Control Sample
KWG9900472-3

Units: ug/Kg(ppb)
Basis: NA

I CAS
I

I Percent

I Recovery
Prep AnaJysis Tru~ Percent I Advisory Result

Analyte Method Method Value Result Recovery' Limits Notes
, ,
,

Phenol EPA 3550A Sllv1 250: 170 68 21-110
Acenaphthene EPA 3550A Sllv1 250; 170 68 29-109
Pentachlorophenol EPA 3550A Sllv1 250 180 72 10-120
Pyrene EPA 3550A Sllv1 250' 170 68 39-149

ApprovedBy:--------:- --.::::::::....--l:='-----'_L..--_--'-- Date:
LC~MAYI.lcs .314199

,

MAR 04 1999
I
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K9900898

2/12/99

2/12/99

2/19/99

2/24/99

Service Request:
I
, Date ColIected:

i Date Received:
IDate Extracted:
. Date Analyzed:

COLUMBIA ANALYTICiAL SERVICES, INC. i
. I

QAlQC Report I
r

I
CH2M ~ll Corporation

Goldendale Alurninwn/135157.0.01
I

Sedimenr

Client:
Project:
Sample Matrix:

Surrogate Recovery Summary
Butyltins in Porewater

Prep Method:
Analysis Method:

Unger & Krone

Krone
Units: PERCENT
Basis: NA

Sample Name Lab Code
Test
Notes

Percent Recovery
Tri-n-propyltin Tri-n-pentyltin

GA-SD-02l299-0900 cornp.

GA-SD-02l299-0900 cornp.

GA-SD-021299-0900 comp.

Lab Control Sample

Method Blank

K9900898-001

K9900898-00 IMS

K9900898-00 IDMS

KWG9900463-5

KWG9900463-6

35

46

47

54

52

80

89

86
87

89

CAS Acceptance Limits: 21-107 21-116

rnr42
Page No.OOll9RSVG AY1 • SL'R1 YY99

Approved By:---c:rr------------------ Date:
SI.;RlIll D9 7p
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Client:

Project:

Sample Matrix:

I
i

COLUMBIA At~ALYTICAL SERVICES, INC.

QA/QC RepQrt

CH2M Hill Corporation

Goldendale Aluminum/135 I57.0.0I
Sediment

Matrix Spike/Duplicate Matrix Spike Summary
I

Butyltins in Porewater
i
!

Service Request: K9900898

Date Collected: 2/12/99

Date Received: 2/12/99

Date Extracted: 2/19/99

Date Analyzed: 2/24/99

Sample Name:

Lab Code:

Test Notes:

GA-SD-02 1~99-O900 camp.

K9900898-09IMS, K9900898-00 1OMS
Units: ugIL(ppb)

Basis: NA

I
Per~ent Recovery

I CAS Relative
I

Prep Analysis Spike Level Sample Spike Result r Acceptance Percent Result

Analyte Method Method MRL MS OMS Result MS OMS MS/OMS Limits Difference Notes

Tri-n-butyltin Unger & Krone Krone 0.02 0.62 0.62 NO 0.47 0.45 76 I 73 20- 116 4
I,

00898SVG AYI . OMS 3/;)199

{

I
I

I
3-3- 991

I
I
I
I
I

Page No..
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Units: ugIL(ppb)
Basis:NA

Client:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

COLUMBIA ANALYTlCA'L SERVICES, INC., .
i
I

QNQC Report

CH2M Hill Corporation

Goldendale Alwninwn/135157.0.01

Sediment

Laboratory Control Sample Summary
Butjltins in Porewater

Lab Control Sample

KWG9900463-5

,
I
I
I

I
sLviee Request:

Date Collected:
Date Received:,

Date Extracted:,
pate Analyzed:

K9900898

NA
NA
2/19/99

2124/99

Analyte

Tri-n-butyltin

Prep
Method

Unger & Krone

Analysis
Method

Krone

True
Value,

0.25

Result

0.19

Percent
Recover).

I
r

76 I
/

1,
I
I

I
i
I
I

i

I
I
I

. ,
I

I

CAS
Percent

Recovery
Acceptance

Limits

23-131

Result
Notes

I

!

~
I

ApprovedBy:___ ! ~----Date: I 3-3-71
LCSl080797p

00898SVG.A '{( • LCS(nr) 313199 ;

_____________ i

r.0044
Page No
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Q.
Q.«
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REPORT REQUIREMENTS P.O~~V~)J~/i~!1'-~~ )

Bill To: av-« Ifl"':'~ _

TURNAROUND REQUIREMENTS

Circle which rnetats are..tobe. analyzed.

Tolal Metals AI b ~ Ba Be B Ca f!)} cotf)@ Fe eY Mg M" MoB K B Na SP. s. TI Sn V @r;;J
Drssotvcd Melals AI As SlJ 8:1 Be E3 Ca Cd Co Cr Cu Fe Pb Mq Mn Mo N, K Ag Na Se s- TI Sn V Zn Hg

~"
~.

• __ 24 hr

C=VV" I _.5 Day
,,,',,\ IV-

•~ Standard (10-15 working days)

__ Provide FAX Results

Requested Report Date

RECEIVED BY: RELINQUISHED BY:

SIgnature" -. -----. DalelTlme-'

c INQUISHE~BY:

~~~I~a?idt..-:-:-~L o/#)tf kJt?o
~!J~) ?!SlJ I//I-G'

Firm l

Signature

PrintedNiinle-- ... ---

D<itelfime"--· .. - .

Firm- Printed Name' - F1im---·-·_·--··

signature'-- .

PrintedName

RECEIVED BY:

DiijelTlme" .._--

Firm -..------
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CH21\11HILL

REf:FTVED

MAR ,2 ~ 'gQS

QGULAl'OIh fHtANCB

To: U.S. Army Corps of Engineers
CENWP-CO-G
P.O. Box 2946
Portland, OR 97208-2946

From: Steve Mader ' ..
CH2M HILL·
825 NE-Multnomah·Boulevard
Portland, Oregon 97232

Attn: dudy linton Date: March 22, 1999

Re: Goldendale Aluminum Company; Corps Permit Appl. 10 No. 97-114

We Are Sending You:

x Attached

Shop Drawings

Prints

Copy of letter

Quantity

x

Under separate cover via

Documents

Spedfications

Other:

Description

Traclnqs

Catalogs

Sediment Sampling Results; Goldendale Aluminum Company, Mullnomah County, OR; Corps
Permit Application 10 No. 97114 .

If material received is not as listed, please notify us at once

Remarks: Goldendale sediments appear to have a clean bill of health. Perhaps this reflects
the location of the site, which is upriver from the Portland Harbor; or reflects relatively clean
sediment conditions since the last dredge activity. At any rate, this is good news.

Please let me know how I can assist you in the completion of Goldendale's permit request.
Thanks.

Copy To:

PDXIUNTONTRANS.DOC

Tim Furlong/Goldendale
Jamey Tielens/CH2M HILL

Appendix15-000879



•
. TECHNICAL MEMORANDUM CH2MHILL

. '

.-"l-

Sediment Sampling Results;
Goldendale Aluminum Co., Multnomah County, OR;
Corps Permit Application ID No. 97114
PREPARED FOR:

PREPARED BY:

COPIES:

DATE:

Introduction

Judy Linnton/COE

Jamey Tielens/CHThI HILL
Steve Mader/CH2M HILL

Tim Furlong/Goldendale Aluminum Company

March 22, 1999

The purpose of this memorandum is to report the results of the sediment sampling
conducted at Goldendale Aluminum Company, Portland, Oregon. The sampling was
conducted per a request from the Corps-Portland District to provide characterization of
sediments at the site, where maintenance dredging activity is proposed. A Sediment
Sampling and Analysis Plan was submitted to the Corps on October 19, 1998.The plan was
reviewed and the Corps agreed to the plan with the suggestion of expanding the physical
and chemical testing regime to the Tier lIB list of analytes (Corps, et al., 1998).The text
below describes the sampling procedures and provides a summary of the analytical results.

Sampling Procedures
Sampling was conducted on February 12, 1999 using a Petit Ponar grab sampler. Samples
were collected at three locations adjacent to the dock, as described in the approved
Sediment Sampling and Analysis Plan and shown in Figure 1. The ponar and a steel bowl
were decontaminated prior to sampling by a standard four-step procedure: (1) alconox and
water scrub,(2) Dr water rinse, (3) 10% nitric acid rinse, and (4) final Dr rinse. A.t each
sample location, the Fonar was lowered from the dock at a slow and constant rate through
the water column until it reached the sediment surface. Once the ponar contacted the
sediment surface, it was automatically triggered and a sample was collected upon retrieval.
The ponar was pulled up at a consistent and slow rate to ensure as little disturbance as
possible to the sample.

The sample was then transferred from the ponar to the decontaminated steel bowl and
characterized by particle size and color. This and additional information from observations
(organic debris, organisms, etc.) were recorded in the field notebook. A separate sample
bottle was filled directly from the sample at location #2 prior to compositing to satisfy
specific sampling requirements for the Volatile Organic Carbon and Total Sulfides analyses.
Equal volumes of each sample were transferred to the stainless steel bowl and cornposited

POXlRESULlS.OOC 135157.CO.Ol

Appendix15-000880
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·,

SEOIMENT SAMPUNG RESULTS
GOlDENDALE ALUMiNUM CO., MUlTNOMAH COUNTY. OR;

CORPS PERMIT APPlICATION 10NO. 91114

.into one sample using a clean, disposable stainless steel spoon. The composited sample was
then transferred to laboratory-issued sample bottles.

Laboratory Analysis
Samples were sent to Columbia Analytical Services in Kelso, Washington. Chemical and
physical analyses included all parameters that are recommended for Tier lIB testing as
detailed in the Dredged Material Evaluation Framework (Corps, eta1. 1998). Parameters,
detection limits, and methods can be found in the attached Columbia Analytical Services
Analytical Report.

Summary of Results
The Columbia Analytical Services Analytical Report contains all sediment analysis results
and QA/QC information for Tier lIB testing (Attachment). The results were compared to the
screening levels (SL) detailed in the Dredged Material Evaluation Framework (Corps, et a1.
1998). Screening levels are concentrations at or below which sediment is judged to be
suitable for aquatic disposal without the need for biological testing.

The Analytical Report finds that there are no sediment constituents or physical parameters
of concern at the Goldendale Aluminum Company site. For all parameters analyzed, either
the analytes were not detected, or concentrations were well below the screening levels.

References
Corps, EPA, DEQ, WDNR, WOOE. 1998. Dredged lvf.aterial Evaluation Framework Lower

Columbia River Management Area [draft]. Corps, EPA, DEQ WDNR, and WDOE,
Seattle, WA.
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~
\~COIUmbia
~ Anclyticcl

Services INC.

An Employee-Owned Company

.~

March 5, 1999

Dawn Sanders
CH2M Hill
825 NE Multnornah, Suite 1300
Portland, OR 97232

Re: Goldendale Aluminum/135157.0.01

Dear Dawn:

Service Request No: K9900898

Enclosed are the results of the sample(s) submitted to our laboratory on February 12, 1999. For
your reference, these analyses have been assigned our service request number K9900898.

AJI analyses were performed according to our laboratory's quality assurance program. All results
are intended to be considered in their entirety, and Columbia Analytical Services, Inc. (CAS) is
not responsible for use of less than the complete report. Results apply only to the samples
analyzed.

Please call if you have any questions. My extension is 258.

Respectfully submitted,

Columbia Analytical Services, Inc.

Lynda A. Huckestein
Client Services Manager

LAHltd Page 1 of

r017Sourh 10th Avenue • P.O. [lox 479 • Kelso, Woshingron98626 • Telephone060/577-7222 • Fax 060/606.1068
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ASTM

A2LA

CARE

CAS Nwnber

CFC

CFU

DEC

DEQ

DHS

DOE

DOH

EPA
ELAP

GC

GC/MS

J

LUFT

M

MCL

MDL

MPN

MRL

NA

NAN
NC

NCASI

ND

NIOSH

PQL

RCRA

SIM

TPH

tr

t'U..1UUj'~.,,1 _'
American Society for Testing and Materials

American A~sociation for Laboracory Accreditation

California Air Resources Board

Chemical Abstract Service registry Nwnber

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry .

EStimated concentration. The value is less than the method reporting limit, but

greater than the method detection limit.

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a substance

allowed in drinking water as established by the USEPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Analyzed

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement

Not Detectedat or above the MRL

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater

than or equal to the MOL. 000 (12
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COLUMBIA ANbLYUCAL SERVICEs,'INC.

Client:
Project:
Sample Matrix:

CH2M Hill Corporation
Goldendale Aluminuml135 157.0.0 1
Sediment

CASE NARRATIVE

Service Request No.:
nate Received:

K9900898
2/12/99

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for samplers) designated for Tier II data deliverables. When
appropriate to the method. method blank results have been reported.with each analytical test. Surrogate recoveries
have been reported for all applicable organic analyses. Additional quality control analyses reported herein include:
Laboratory Duplicate (DUP), Matrix Spike (MS), Matrix/Duplicate Matrix Spike (MSIDMS), and Laboratory
Control Sample (LeS).

All EPA recommended holding times have been met for analyses in this sample delivery group.

The-following difficulties were experienced during analysis of this batch:

The Matrix Spike recovery of Antimony was below CAS control limits. The low recovery of Antimony is a result
of a method defect in the EPA Method 30508 digestion procedure which can be magnified by certain matrix
components. The associated LeS recovery of Antimony was within control limits, indicating that the analysis was
within control.

The Matrix Spike recovery of Silver was below CAS control limits. The low recovery of Silver is most likely a
result of silver chloride precipitation during the sample digestion procedure. In this sample it is possible that
certain matrix components pushed the precipitation reaction forward, causing a loss of Silver as Silver Chloride.
The associated LeS recovery of Silver was within control limits, indicating that the analysis was in control.

Semivolatiles

The Matrix Spike (MS) recovery of Pyrene for the sample was not calculated. The analyte concentration in the
sample was significantly higher than the added spike concentration, preventing accurate evaluation of the spike
recovery.

00003
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_COLUMBIA .A..NALydCAL SERVICEa~.

Analytical Report

Client:

Project:

Sample Matrix:

Prep Method:
Analysis Method:
Test Notes:

CH2M Hill Corporation

Goldendale Aluminum/135157.0.01

Sediment

NONE
t60.3M

Total Solids

Service Request: K9900898

Date Collected: 2/12199
Date Received: 2/12199

Units: Percent
Basis: WET

Sample Name Lab Code
Date

Analyzed, Result
Result
Notes

GA-SD4J2t299-0900 comp,
GA-SD-0212994J900 grab

00898ICP.AllI • Tot>.l Solids UIB199

K9900898..QO I

K9900898..Q02
,. 2116/99

2/16/99

.,.'

48.5

48.2

000('4
P>g<No.:
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COIMBIA ANALYTICAL SERVICES, lNC.'-

Analytical Report .

Client:
Project:
Sample Matrix:

Prep Method:
Analysis Method:
Test Notes:

cruM Hill Corporation
Goldendale Aluminurnl135157.0.01
Sediment

NONE
160AM

. Solids, Total Volatile

Service Request: K9900898
Date Collected: 2/12/99
Date Received: 2/12/99

Units: PERCENT
Basis: DRY

Sample Name Lab Code
Date

Analyzed Result
Result
Notes

GA-SD.{)21299..Q900 camp, K9900898..QOl 2/16/99 6.25

Approved By:--=:::tAf:...=...f.----------------- Date: :rL(/~
Toul Solid'lOciOS9S

OO8'18ICP.AIlI •TVS ~llll99

"

00005
P>8"No..
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_~LUMBIA ~ALYTICAL SERVICES.'~~
Analytical Report

Client: CH2M Hill Corporation
Project: Goldendale Aliuninuml135 157.0.01
Sample Matrix: Sediment

Inorganic Parameters
Units...mg/Kg (ppm)

DryWeight Basis

Service Request: K9900898
.. Date Collected: 2/12/99

DateReceivede 2/12/99
"'DateEXtracted: NA

Ammonia as Nitrogen" 350.IM
Sulfide, Total PSEP
Carbon, Total Organic (TOC) (%) ASTM: D4129-82M

Analyte .
EPA

Method

Sample Name:
Lab Code:

MRL MDL

0.2 0.07
1.0 l.0

0.05 0.01

GA-5D-Q21299- GA-SD"{)21299-
0900 comp 0900 grab

K9900898..QOl K9900898..{)02

45.1
2.9

1.58

Method Blank
K9900898·MB

ND
ND
ND

...
M

Analysis was performed on a 2M KCl extract,
Modified for analysis of soil. .

000('6
PqcNo..
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cotMBIA ANAL~~ICALSERVICES, lNC.-

Analytical Report

Client: CH2M Hill Corporation
Project: 135157.0.01lGoldendale Aluminum

Sample Matrix Sediment

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: GA·SD-Q21299..()900 comp,

Lab Code: K9900898-1

Service Request:
Date Collected:

Date Received:
Date Analyzed:

K9900898

2/12/99

2/12199
2/16/99

Sand Fraction: Dry Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction: Percent Recovery

8.2846

8.3051

100

Dry Weight . Percent of Total
Description Phi Size (Grams) Weight Recovered

Gravel <~10 0.0274- 0.13
Very Coarse Sand -I to 00 0.0812 0.38
Coarse Sand oto 10 0.086.t OAO
Medium Sand 1 to 2 0 0.1411 0.65
Fine Sand 2 to 3 0 1.6229 7.50
VeryFine Sand 3t040 4.8668 22.5

Silt 4 to 8 0 12.8500 59..!
Clay >80 1.5100 6.98

Total 21.1858 97.9

1te-( -=.- ...::::::=:::=:
Page No.:
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_ C~LUMBL\'ANAL~!ICAL SERVIC~.'

Analytical Report

Client: CI-UM Hill Corporation Service Request: K9900898
Project: Goldendale Aluminum/135157.0.0 I Date Collected: 2/12/99
Sample Matrix: Sediment .._..~, Date Received: 2112199

Total Metals

Sample Name: GA-SO'()21299-0900 comp. Units: mgIKg (ppm)
Lab Code: K9900898-OO I ' •. ,.j

Basis: Dry
Test Notes: .•..~.:.

ts; *Prep Analysis ., Dilution Date Date ~Analyte Metbod Metbod MRL MDL Factor Extracted Analyzed Result

Antimony EPA 30508 200.8 0.04 0.04 10 2/17199 2/25/99 0.12 ISO
Arsenic EPA 30508 200.8 I 0.2 10 2125/99 2126/99 3 f'f
Cadmium EPA 30508 200.8 0.02 ' 0.02 5 2/17/99 2125/99 0.17 Sol
Chromium EPA 30508 200.8 0.2 0.06 5 21I7/99 2125/99 21.9 -
Copper EPA 30508 200.8 0.1 0.02 5 2/17/99 2/25/99 29.3 ~O
Lead EPA 3050B 200.8 0.02 0.004 5 2117199 2/25/99 12.0 45'0Mercury 7471A 7471A 0.02 :J 0.02 1 2/18/99 2/19/99 0.06 O.'1J
Nickel EPA 3050B 200.8 0.2 0.02 5 2/17/99 2125/99 20.7 /¥1J
Silver EPA 3050B 200.8 0.04 0.008 10 2/17/99 2125/99 0.08 ,.'
Zinc EPA 3050B 200.8 0.5 '0.04 5 2/17/99 2/25/99 67.7 'It?

:t S L:; S c rcen i~ Level

000('8

P's< No.: .
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, ~UMBIA ANALyTICAL SERVlCL .,~
Analytical Report

Client: CHlM Hill Corporation Service Request: K9900898
Project: Goldendale AluminumlIJ5157.0.01 Date Ccllectede NA
Sample Matrix: Sediment Date Received: NA

":"'r'.'-'

Total Metals

Sample Name: MethodBlank Units: mgIKg (ppm)
Lab Code: K9900898·MB .~. Basis: Dry
Test Notes:

Prep Analysis Dilution Date Date Result
Aoalyte Metbod Metbod MRL MDL Factor Extracted Analyzed Result Notes

Antimony EPA3050B 200.8 0.02 0.02 5 2117/99 2125/99 NO
Arsenic EPA3050B 200.8 0.5 0.1 5 2125/99 2/26/99 NO
Cadmiwn EPA3050B 200.8 0.02 0.02 5 2/17/99 2/25/99 ND
Chromium EPA 3050B 200.8 0.2 0.06 5 2117/99 2/25/99 0.09 1.
Copper EPA 3050B 200.8 0.1 0.02 5 2117/99 2f25/99 0.05 J
Lead EPA3050B 200.8 0.02 0.004 5 2117/99 2/25/99 0.04
Mercury 7471A 7471A 0.02 0.02 5 2118/99 2/19/99 NO
Nickel EPA3050B 200.8 0.2 0.02 5 2117/99 2nS/99 0.05 J
Silver EPA3050B 2CO.8 0.02 0.004 5 21l7/99 2n5/99 0.01 J
Zinc EPA3050B 200.8 0.5 0.04 5 2/17/99 2/25/99 0.2 1

00009

PIKe-No.:
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Oient:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

fa C~LUMBIA ANALYTICAL SERVICE~C.
Analytical Report

CHlM Hill Corporation

Goldendale Alwninuml135157.0.01

Sediment

"-.

Organochlorine Pesticides

GA-SD-021299-0900 camp.
K9900898-001

Service Request: K9900898

Date··Collected: 2/12/99
"Pate Received: 2/12/99

Units: ugIKg (ppb)

Basis: Dry

Prep Analysis Dilution Date Date Result
.sLAnalyte Method Method l\'ffiL MDL Factor Extracted Analyzed Result Notes

-,;;

gamma-BHC (Lindane) EPA 3550B 8081A 2 0.2 2123/99 2/27/99 ND r:
Aldrin EPA 3550B SOSIA 2 0.2 2/23/99 2/27/99 ND i C
gamma-Chlordane EPA 3550B SOSIA 2 0.1 2123/99 2/27/99 0.3 J

alpha-Chlordane EPA 3550B 8081A 2 0.4 2123/99 2127/99 ND Jr-
Dieldrin EPA 3550B 80SIA 2 0.4 2123/99 2127/99 0.9 J iO
Heptachlor EPA 3550B SOSIA 2 0.2 2123199 2/27/99 ND J-';;

-1,4'-00E EPA 35508 SOSIA 2 0.4 2123199 2127/99 0.8 J

4,4'-ODD EPA 35508 SOSIA 2 0.2 2123/99 2127/99 0.4 J

"A'·OOT EPA 35508 S081A 2 0.2 2123/99 2127/99 2 J

-;c&{ ClS!~ 3,,;>- I '"70"

DQ898,SVCiIGI • I YY9?

00010
Pogc No.:
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ctUMBIA ANALYTICAL SERVICES. JN~
Analytical Report

Client:

Project:

Sample Matrix:

. CH2M Hill Corporation

Goldendale Aluminwn/135157.0.01

Sediment

Service Request: K9900898

Date Collected: NA

Date Received: NA

Organochlorine Pesticides

Sample Name:
Lab Code:
Test Notes:

Method Blank

K990223·MB

Units: ug/Kg (ppb)

Basis: Dry

Prep Analysis Dilution Date Date Result

Analyte Method Method MRL MOL Factor Extracted Analyzed Result Notes

garnrna-Bl-k: (Lindane) EPA 3550B 80SIA 2 0.2 I 2123/99 2127/99 ND
Aldrin EPA 3550B 80SlA 2 0.2 I 2123/99 2127/99 ND
gamma-Chlordane EPA 35508 80SlA 2 0.2 I 2/23/99 2/27/99 NO
alpha-Chlordane EPA 3550B 8081A 2 0.4 I 1/23/99 2/27/99 ND
Dieldrin EPA 35508 8081A 2 0.-1 I 2/23/99 2127/99 NO
Heptachlor EPA 3550B 8081A 2 0.2 I 2/23/99 2/27/99 NO
4,4'-00E EPA 35508 SOSIA 2 0.4 1 2/23/99 21).7/99 NO
-I,4'-DOD EPA 3550B SOSIA 2 0.2 1 2/23/99 2/27/99 NO

-l,4'-DDT EPA 3550B 80SIA 2 0.2 I 2/23/99 2/27/99 NO

00011
Approved By: _"""-"'--I-p....>-l'-"'-~_.J--j""'-""""""~'""""-"""'-"""""- Date:
IS12111111}97p

lIlI&<JASVG.JG I - MB )/YW Plllc!'lo:

.",
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e ~OLUMBIA AN~:qTICAL SERVICI~c.
Analytical Report

Client: CH2M Hill Corporation

Project: Goldendale AluminumllJ5157.0.0 1
Sample Matrix: Sediment

,
.~ .~.....

Service Request: K9900898

Date CoUected: 2/12199
Date Received: 2/12199

Date Extracted: 2123/99

Polychlorinated Biphenyls (PCBs)
EPA Methods 3550A/8082

Units: ugIKg (ppb)
D[)' Weight Basis

Analyte

Aroclor 1016
Arodor 1221
Aroelor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Arodor1260

MRL

10
10
10
10
10
10
10

Sample Name:
Lab Code:

Date Analyzed:

MDL

4
4 "

4
4-
4

4

4J

GA-5D..{J21299
0900 comp,

K9900898-o0 1
3/2199

ND
ND
ND
ND
ND
NO
ND

E
- -...

Method Bl~k:.'
K "902Z:f-"MB

2/27/99

SL-ND
ND
NO
ND
ND
ND
ND

Approved By:
JS1ThiDlJI205H

00898SVG.PII • (.J Y4i99

......:..~..
~~1

Date: 3-q-Cf S·

/30

00012
l"ll"No.:
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Client:
Project:
Sample Matrix: .

:uABIA ANALYTICAL SERVICES, A.. _ •

Analytical Report

CH2M Hill Corporation
Goldendale Aluminwnl135 157.0.0 1
Sediment

Volatile Organic Compounds

Service Request: K9900898
Date Collected: 2/12199
Date Received: 2112/99

Sample Name:
.Lab Code:
Test Notes:

Analyte

1,3-Dichlorobenune
1,4-Dichlorobenzcne
1,2.Dichlorobenzcne

F

GA-SD-02 1299-0900 grab Units: ugIKg(ppb)
K9900898-002

.~. Basis: Dry
F

Prep Analysis Dilution Date Date Remit $LMethod' Method MRL MDL Factor Extracted Analyzed' RemIt Notes

EPA 5030A 8260B 10 1 NA 2/22/99 NO /-1--
EPA 5030A 8260B 10 1 NA 2/22/99 NO Jt:"EPA 5030A 8260B 10 . I NA 2/22/99 NO 3)'

The MRL is elevated because of the low percent solids in the sample as received.

00ll'18VOA.Tel - IS2p 1fl6i9\l

00013
P>ioNo.:
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Client:
Project:
Sample Matrix:

·t..IUMB"IA ANALYTICAL SERVICES.e~
Analytical Report

CHlM Hill Corporation
Goldendale AlwninumlI35157.0.0 1
Sediment

Volatile Organic Compounds

Service Request: K9900898
Date Cotlected: NA
Date Received; NA

Sample Name: Method9lank. Units: ug/K& (PPb)
. Lab Code: K99022Nvm

.~. Basis: Dry
Test Notes:

Prep Analysis Dilution Date Date Result
Analyte Method Method MRL MOL. Factor Extracted Analyzed Result Notes

1,3-Dichlorobenzene EPA5030A 8260B 5 NA 2122199 NO
I,4-Dichlorobenzene EPA5030A 82608 5 NA 2122199 NO
l,2-Dichlorobenzene EPA 5030A 8260B 5 NA 2122199 NO

xpproved By: ---=:~~~:::....!:::.--=-~"'::::':'~-'::"';~=-...L'O!........:=~ Date:

00898VOs:Tel • 1SJp (2) V16I99

00014
Po.goNQ.;
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r
,BIA ANALYTICAL SERVICES,.

JIAnalytical Report

Client: CH2M Hill Corporation Service Request: K9900898
Project: Goldendale Aluminwn/135157.0.01 Date Collected: 2/12/99
Sample Matrix: Sediment e: Date Received: 2/12/99

Base Neutral/Acid Sernivolatile Organic Compounds

Sample Name: GA-SD-021299-09oo comp, Units: ugIKg(ppb)
Lab Code: K9900898-OO1 Basis: Dry
Test Notes: -.

Prep Analysis Dilution Date Date Result
. Analyte Method Method MRL Factor Ertracted Analyzed Result~Notes

Phenol EPA 3550A SIM 20 1 2120/99 3/t/99 NO It'iJo
Benzyl Alcohol EPA 3550A SIM 6 I 2!20/99 3/1199 NO J:P
2-Methylphenol EPA 3550A SIM: 6 t WO/99 3/1199 NO /:::3
4-Methylphenol EPA 3550A SIM 20 1 2120/99 3/I/99 NO 1/(0 •
2,4-Dimethylphenol EPA 3550A SIM 6 1 2120/99 3/1/99 NO ,)I{
Naphthalene EPA 3550A SIM: 20 1 2120/99 3/1199 150 )/la/
Benzoic Acid EPA 3550A SIM: 100 I 2120/99 3/1/99 NO
Hexachlorobutadiene EPA 3550A SIN{ 20 I 2fl0/99 3/1199 NO
Acenaphthylene EPA 3550A SIM: 20 I 2120/99 3/1199 NO
Dimethyl Phthalate EPA 3550A SIN{ .20 1 2120/99 311199 NO ievAcenaphthene EPA 3550A SIM: 20 I lflO/99 3/1199 340
Dibenzofuran EPA 3550A SIM: 20 1 2120/99 311199 180 ~1.<o

Fluorene EPA 3550A 81M: 20 1 lflO/99 3/1199 230 ;tiP
Diethvl Phthalate EPA 3550A SIM: 20 1 2120/99 3/1199 NO
N-Nitrosodiphenylamine EPA 3550A SIM 12 1 2120/99 3/1199 NO
Hexachlorobenzene EPA 3550A SIM 20 1 2120/99 3/1199 ND
Pentachlorophenol EPA 3550A S1M 60 1 2120/99 3/1199 NO
Phenanthrene EPA 3550A SIM 100 5 2120/99 3/3/99 930 j.~
Anthracene EPA 3550A S1M 20 I 2120/99 3/1/99 56 5,'tV
Di-n-butylPhthalate EPA 3550A SIM: 20 I 2120/99 3/1199 NO
Fluoranthene EPA 3550A 81M: 100 5 2120/99 3/3/99 730 I,(?t?
Pyrene EPA 3550A SIM 20 1 2120/99 3/1199 480 :nl:/:Y
Butyl BenzylPhthalate EPA 3550A 3IM 20 I 2120/99 3/1199 NO"
Benz(a)anthracene EPA 3550A SM 20 I mO/99 3/1199 140 i;Jto
Chrysene EPA 3550A SIM 20 1 2120/99 3/1199 ISO ',1(0:-"'1
Bis(2-ethylhexyl)Phthalate EPA 3550A SIM 20 1 2120/99 3/1199 180 {,3'""
Di-n-cetyl Phthalate EPA 3550A SM 20 1 2120/99 3/1/99 NO
Benzo(b)fluoranthene EPA 3550A S1M 20 1 2120/99 3/1/99 89> ,':h:t:.)
Benzo(k)fluoranthene EPA 3550A SIM 20 1 2120/99 3/1199 74
Benzo(a)p)Tene EPA 3550A SIM 20 1 2120/99 311199 76 IJt~:O
Indeno(1.2,3-cd)pyrene EPA 3550A 81M: 20 1 2120/99 3/I/99 53 6I;V
Dibenz{a,h)anthracene EPA 3550A S1M 20 1 2120/99 3/1199 NO
8enzo(g.h,i)perylene EPA 3S50A S1M 20 I 2120/99 3/Jj99 40 6JD
Hexachloroethane EPA 3550A SIM 20 1 2120/99 3/1199 NO
2-Methylnaphthalene EPA 3550A SIM 20 1 mO/99 311199 150 ;10
1,2,4-Trichlorobenzene EPA'3550A SIM 20 1 2120/99 311199 N03i

3- and 4.Methylphenol coelute, Quantitated using 4-Methylphenol.

0p...QJ 5
MAR 04 1999

c(~Ap~~«;,.i]1k.r.IJ;~'b""''''''''---------''---'"---''--:::'---C:~-------- Date: _
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- JLUMBIA ANALV:pCAL SERVICEet

Analytical Report

Client: CfUM Hill Corporation Service Request: K9900898
Project: Goldendale Aluminurn/135157.0.01 Date Collected: NA
Sample Matrix: Sediment Date Received: NA

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name: Method Blank Units: ugIKg (PPb)
Lab Code: KWG9900472-4 .. [ Basis: NA

.~.

Test Notes:
~

Prep Analysis Dilution Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Note!

Phenol EPA3550A S1M 20 1 2fl0/99 311/99 ND
Benzyl Alcohol EPA 3550A SIM 6 I mO/99 3/1199 NO
2-Methylphenol EPA3SS0A SIM 6 I mO/99 3/1/99 NO
4-Methylphenol EPA 3550A . SIM 20 1 2/20/99 3/1/99 NO •
2,4-Dimethylphenol EPA 3550A SIM 6 1 2/20/99 311/99 NO
Naphthalene EPA 3550A SIM 20 ' 1 2120/99 3/1/99 ND
BenzoicAcid EPA 3550A SIM 100 1 2/20/99 3/1199 NO
Hexachlorobutadiene EPA 3550A 31M 20 J 1 2120/99 311/99 NO'
Acenaphthylene EPA 3550A SIM 20 I 2/20/99 3/1/99 NO
DimethylPhthalate EPA 3550A S1M 20 I 2/20/99 311/99 NO
Acenaphthene EPA 3550A 31M 20 1 2120/99 3/l/99 NO
Dibenzofuran EPA 3550A SIM: 20 r mO/99 311/99 NO
Fluorene EPA 3550A SIM: 20 I 2/20/99 311/99 NO
Diethyl Phthalate EPA 3550A SIM 20 1 2120/99 311/99 NO
N-Nitrosodiphenylamine EPA 3550A SIM: 12 1 2120/99 311/99 NO
Hexachlorobenzene EPA 3550A SIM: 20 I 2fl0/99 3/1/99 NO
Pentachlorophenol EPA 3550A SIM: 60 I 2120/99 3/1/99 NO
Phenanthrene EPA 3550A SM 20 I 2120/99 3/1199 NO
Anthracene EPA 3550A SIM 20 1 2120/99 3/1/99 NO
Di-n-butylPhthalate EPA 3550A SUA. 20 I 2120/99 3/1/99 NO
Fluoranthene EPA 3550A SIM: 20;,:.1 I 2120/99 3/1199 NO
p:Tene EPA 3550A . 31M: 20 I 2flO/99 311/99 NO
ButylBenzyl Phthalate EPA 3550A SIM: 20 I 2/20/99 311/99 NO
Benz{a)anthracene EPA 3550A 81M 20 I 2/20/99 311/99 NO
Chrysene EPA 3550A 31M 20 '. 1 2120/99 3/1/99 NO
Bis{2-ethylhexyl) Phthalate EPA 3550A SIM 20 - -! 1 2120/99 311/99 NO
Di-n-cetyl Phthalale EPA 3550A SI1v1 20 j 1 2120/99 3/1/99 ND
Benzo(b)fiuoranthene EPA 3550A SI1v1 20 1 2120/99 311/99 NO
Benzotkjfluoranthene EPA 3550A SIM: 20 I 2120/99 3/1/99 NO
Benzo(a)pyrene EPA 3550A 31M: 20 I 2120/99 3/1199 NO
Indeno(l,2,3~)pyrene EPA 3550A 31M' 20 I 2120/99 3/1/99 NO
Dibenz(a)l)anthracene EPA 3550A SIM 20 1 2120/99 3/1199 ND
Benzo(g,h,i)peIylene EPA 3550A 31M 20 1 2Il0/99 3/1199 NO
Hexachloroethane EPA 3550A SI1v1 20 1 2120/99 3/1/99 NO
2.Methylnaphthalene EPA 3550A SIM 20 1 2120/99 3/1/99 NO
1,2,-1-Trichlorobenzene EPA3550A SIM: 20 I 2120/99 3/1199 NO

3~ and -l-Methylphenol coelute, Quantitated using 4-Melhylphenol.

C(~
MAR 04 1999 00016

!'>goND.:
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&UMBIA ANALYTICAL SERVICE,:),~

Analytical Report

Client:
Project:

. Sample Matrix:

CH2M Hill Corporation

Goldendale AluminurnJ135157.0;OI

Sediment

'~.

Butyltins in Porewater

Service Request: K9900898

.. ~. Date Collected: 2112199

Date Received: 2112199

Date Porewater Extracted: 2118/99

Sample Name: GA-SD-021299-0900 comp, . Units: ugtL (ppb)
Lab Code: K9900898-001 Basis: NA
Test Notes: X

SL
Prep Analysis Dilution Date Date %Analyte Method Method MRL MDL Factor Extracted Analyzed Result·

Tri-n-butyltin Unger & Krone Krone 0.02 0.005 2119/99 2/24/99 NO l'l, 1>-

x Porewater generated in accordance with DDl'v1P guidelines. ACOE Seattle District, August 1998; unfiltered

Approved By:
lS11l01QS97p

¥:.....- Date: 3- 3,11

00017
OOIi98SVOAYI • I YYl9 PsgcNa.:

Appendix15-000902



Analytical Report

Client:
Project:
Sample Matrix:

CH2M Hill Corporation

Goldendale Alwninurn/13 5157.0.01

Sediment

Service Request: K9900898
Date Collected: NA
Date Received: NA

Date Porewater Extracted: 2/18/99

Butyltins in Porewater

Sample Name:
LabCode:
TestNotes:

Method Blank

KWG9900463.o

X

Units: ugIL (ppb)
Basis: NA

Analyte
Prep

Method
Analysis
Method

Dilution Date Date
MRL MOL Factor Extracted Analyzed Result.
i

Result
'Notes

Tri-n-butyltin Unger & Krone Krone 0.02 0.005 2/19/99 2/24/99 NO

x Porewater generated in accordance with DDMP guidelines, ACOE Seattle District, August 1998; unfiltered

00018
3· 3-719r------------------- Date: ------~'----Approved By:

IS'lIlQ2Q~l'7p

00898SVG.AYI • Mil ;lI3I99 P>&eNo.:
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LABORATORY QAJQC RESULTS
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Client:
Project:
Sample Matrix:

,
, I "

eOLUMBIA ANALyrt~!'L SERVICES,e>
QNQC Report

CH2MHill Corporation
GoldendaleAlurninuml135157.0.01

Sediment

Duplicate Su.m.ma.ry
Total Solids

. Service Request: K99Q0898

Date Collected: 2112/99

Date Received: 2112/99

Prep Method: NONE
Analysis Method: 160.3M

Test Notes:

Sample Name

GA-SD-021299-D900 cornp,

Lab Code .

K9900898-D01DUP

Date
Analyzed

•

2116/99 .'

l
.",

_.... j.~
. >.")

Units: PERCENT

Basis: WET

Duplicate Relative
Sample Sample Percent Result
Result Result Average Difference Notes

48.5 48.6 48.6 <1

Approved By: ..s...&0=-/- Date:~

Tobl SolioWG6059S ----r
0089~ICP.AllI • TS OLl' 2/181'19

,OO(l20
P>sc!'Io.:
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cot4lmIA ANALYTICAL SERVICES, ....c.~
QA/QCReport

Client:
Project:
Sample Matrix:

CH2M Hill Corporation .

Goldendale Aluminum/135t 57.0.01

Sediment

Duplicate Swnmaxy
Solich'; Total Volatile

Service Request: K9900898
Date Collected: 2112199
Date Received: 2112199

Prep Method: NONE Units: PERCE1'f[
Analysis Method: 160AM Basis: WET
Test Notes:

Duplicate Relative
Date Sample Sample Percent Result

Sample Name Lab Code Analyzed Result Result Average Difference Notes

GA-SD-021299.Q900 cornp. K9900898-00 1DUP 2116/99 6.25 6.39 6.32 2

Approved By:-=-07~r------------------- Date: 2j/?()?
Tola! s..~<WIl60595

OG898tCP.ABI - TVS OUP 211M19

00021
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YCOLUMBIA AfiALYTICAL SERVICE C.

QAlQC Report

Client: CH2MHill Corporation
Project: Goldendale AIwninwnl135157.0.01
Sample Matrix: Sediment

Duplicate Summary
Inorganic Parameters
Units: mgIKg (ppm)

Dry Weight Basis

Service Request: K9900898
Date Collected: 2112199
Date Received: 2112199

Date Extracted: NA

Sample Name:
Lab Code:

GA-SD-Q21299-0900 comp
K9900898-o0IDUP

EPA
Analyte Method MRL MDL

Ammonia as Nitrogen" 350.1M °t2 0.07
Sulfide, Total PSEP 1.0 1.0
Carbon, Total Organic (TOe) (%) AS1M D4129-82M 0.05 0.01

Sample
Result

45.1
2.9
l.58

Duplicate
Sample
Result

43.9
3.2
l.59

Average

44.5
3.0
1.58

Relative
Percent

Difference

3
10
< 1

• Analysis was performed on a 2M KCI extract.
Modified for analysis of soil.

Approved By: ~-------- Date: 3/[/1 f
DUPISEP.vlO1I9~ OO{l22

I'q< No.;
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.... Jrl.rBIA ANJ\.LYTICAL SERVICES, IN,,-_ 4
QNQCReport

CIient:CHlM Hill Corporation
Project: Goldendale Aluminuml135157.0.0 1

Sample Matrix: Sediment

-.

Service Request: K9900898
Date Collected; 2/12199
Date Received: 2/12/99

Date Extracted: NA

Matrix Spike SI1llU1UlI)'

Inorganic Parameters
Units: mgIKg (ppm)

Dry Weight Basis

Sample Name: GA-SO-Q21299.Q900 camp CAS
Lab Code: K9900898-00 IMS Percent

Spiked Recovery
EPA Spike Sample Sample Percent Acceptance

Analyte Method MRL MDL Level Result Result Recovery Limits

Ammonia as Nitrogen" 350.IM 0.2 0.07 681 45.1 755 104 75-125
Sulfide, Total PSEP 1.0 1.0 372 2.9 307 82 60-130
Carbon, Total Organic (TOC) ASTMD4129-82M 0.05 0.01 6.23 1.58 7.38 93 75-125

*
M

Analysis was performed on a 2M KCI extract.
Modified for analysis of soil.

Pscc ND.:

00023Approved By: « Date:~
~SISEPNI0219.

ooa9SWET.U I - /di><<dSPK (1) JnJ99
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QNQC Report

Client:
Project:
LCS Matrix:

CH2M Hill Corporation
Goldendale Aluminuml135157.0.0l
Water

Laboratory Control Sample Summary
Inorganic Parameters

Units: mgIL (ppm)

Service Request: K9900898
Date Collected: NA
Date Recelved: -, NA

Date Extracted: NA
Date Analyzed: 2/16,17,27/99

Analyte

Ammonia as Nitrogen"
Sulfide, Total
Carbon, Total Organic (TOC)

True
Value

1.31
0.84
0.62

J

";:.'

Result

1.36
0.89
0.59

Percent
Recovery

104
106

95

CAS
Percent

Recovery
Acceptance

Limits

85-115
60-130
85-115

00024
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COLUMBIA ANALYTICAL SERVICES, li"C.

Analytical Report

Client: CHlM HillCorporation
Project: 135157 .0.OHGoldendale Aluminum

Sample Matrix Sediment -

._L~" Service Request:

Date Collected:

Date Received:

Date Analyzed:

K9900898

2/12/99

2/12/99

2/16/99

Particle Size Determination

Puget Sound Estuary Program Protocol

Sample Name: GA-SD-021299-Q900comp.

Lab Code: k9900898-ld

Sand Fraction: Dry Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction: Percent Recovery

7.8224

7.7865

99.5

Dry Weight Percent of Total
Dcscrtprion Phi Size (Grams) Weight Recovered

Gravel <-10 0.0194 0.09

Very Coarse Sand -1 to 0 0 0.0455 0.21

Coarse Sand o to 10 0.0627 0.29

Medium Sand 1 to 2 0 0.1245 0.58

Fine Sand 2 to 30 1.4130 6.53

Very Fine Sand 3 to ol0 4.9707 23.0

Silt 4 to 8 0 12.5750 58.1

Clay >80 1.8150 8.39
Total 21.0258 97.2

Approved By: /1 Ii <=

OS9SPSEP..xLS \Vt8/99 j P~ge No.:
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COLUMBIA ANALYTICAL SERVICES, iNC.

Analytical Report .

Client: CH2M Hill Corporation
Project: 135157.0.0l/Goldendale Aluminum

Sample Matrix Sediment

Particle Size Determination

PugetSound Estuary Program Protocol

Sample Name: GA-SO-Q21299..{)900comp.

Lab Code: K9900898-lt

Service Request: .

Date Collected:
Date Received:

Date Analyzed:

K9900898

2/12/99
2/12/99
2/16/99

Sand Fraction: Dry Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction: Percent Recovery
i

8.0862

7.9520
98.]

Dry Weight Percent of Total

Dcscri (Ition Phi Size (Grams) Weight Recovered

Gravel <-10 0.0127 0.06

Very Coarse Sand ~1 to 0 0 0.0395 0.18

Coarse Sand oto 10 0.0604 0.28

Medium Sand I to 2 0 0.U93 0.55

Fine Sand 2 to 30 1.6991 7.8.+

Very Fine Sand 3 to 40 4.8722 22.5

Sill 4 to 8 0 12.7200 58.7

Clay >80 l. 7450 8.05
Total 21.2682 98.1

Page No.:
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!LUMBlA ANALYTICALSERVICE~,~
QNQCReport

Client: CH2M Hill Corporation
Project: Goldendale Alwninum/135 157.0.01

Sample Matrix: Sediment

.~.

Duplicate Summary
Total Metals

Service Request: K9900898

Date Collected: 2112/99
Date Received: 2112/99

Date Extracted: 2117/99

Date Analyzed: 2f25/99

SampleName:
Lab Code:
Test Notes:

GA..sD.{)21299-0900 cornp.

K9900898-00 I

Units: mgIKg (ppm)

Basis: Dry

Duplicate Relative
Prep Analysis Sample Sample Percent Result

Analyte Method Method MRL Eesult Result Average Difference Notes

Antimony EPA 30508 200.8 0.04 0.12 0.05 0.08 88

Arsenic EPA 30508 200.8 1 3 3 3 <I
Cadmium EPA 30508 200.8 0.02 0.17 0.17 0.17 <I
Chromium EPA 3050B 200.8 0.2 21.9 22.3 22.1 2

Copper EPA 30508 200.8 0.1 29.3 30.3 29.8 3
Lead EPA 30508 200.8 0.02 12.0 18.0 15.0 40

Mercury 7471A 7471A 0.02 0.06 0.05 0.06 17

Nickel EPA 30508 200.8 0.2 20.7 21.0 20.8 I
Silver EPA 3050B 200.8 0.04 0.08 0.06 0.07 29

Zinc EPA 30508 200.8 0.5 67.7 70.2 69.0 4

DUPJOH}95
OOll98lCPJCl ·oUP JI1I99

00(127

PtacNa ..
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

e- e'
COLUMBIA-ANALVTICAL SERVICES, INC.

QNQC Report

CH2M Hill Corporation

Goldendale AluminurnlI3S157.0.01

Sediment

Matrix Sbike Summary
. Total Metals

GA-Sl)...()21299-D900 camp.

K9900898-OQI

Service Request: K9900898

Date Collected: VI2I99

Date Received: 2112199

Date Extracted: 2117/99

Date Analyzed: 2Il5/99

Units: mgIKg (ppm)

Basis: Dry

CAS
Percent

Spiked Recovery
Prep Analysis Spike Sample Sample Percent Acceptance

Analyte Method Method MRL Level Result Result Recovery Limits

Antimony EPA 30SOB 200.8 0.04 94 0.12 11.2 12 60-130

Arsenic EPA 3050B 200.8 I 33 2.9 27.4 74 60-130

Cadmium EPA 3050B 200.8 0.02 ,9.4 0.17 8.94 93 60-130

Chromiwn EPA 3050B 200.8 0.2 37 21.9 49.2 74 60-130

Copper EPA 3050B 200.8 0.1 47 29.3 63.8 73 60-130

Lead EPA3050B 200.8 0.02 94 12.0 97.8 91 60-130

Mercury 7471A 7471A 0.02 0.46 0.06 0.49 93 60-130

Nickel EPA 30508 200.8. 0.2 . 94 20.7 89.3 73 60-130

Silver EPA 30508 200.8 0.04 )9.4 0.08 3.89 41 60-130

Zinc EPA 30508 200.8 0.5 94 67.7 136 73 60·130

.. '~

Result
Notes

A

A

MSi05Z,95

OO8'ilBICPJCI • Sp3:. 3I2i9'9

00028

Pag.So.:
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tLUMBlA ANALYTICAL SERVICE" :f.
QNQC Report

Laboratory Control Sample Summary
Total Metals

Client:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

CH2M Hill Corporation

Goldendale AluminwnlI35157.0.01

. Soil

Laboratory Control Sample

K9900898.LCSS

- L':'t", Service Request: K9900898
Date Collected: NA
Date Received: NA

Date Extracted: 2117/99

Date Analyzed: 2125/99

Units: mgIKg (ppm)

Basis: Dry

Source:

Analyte

Antimony

Arsenic

Cadmium

Chromium
Copper

Lead

Mercury

Nickel

Silver

Zinc

Environmental Resource Associates 11238

Prep Analysis True Percent Control Result
Method Method Value .. Result Recovery Limits Notes

EPA 3050B 200.8 59.6 69.5 117 20-180

EPA 3050B 200.8 82.4 77.8 94 62-l38

EPA 30508 200.8 94.3 81.6 87 55-144

EPA 30508 200.8 97.8 83.7 86 69-131

EPA 30508 200.8 8\.3 70.9 87 62-138

EPA 3050B 200.8 190 170 89 60-140

747lA 747lA 1.34 1.26 94 49~151

EPA 3050B 200.8 164 138 84 67-133

EPA 3050B 200.8 131 150 ll5 56-144

EPA 30508 200.8 103 92.1 89 61-138

LCSIO)129~

00398ICP.JCl • Less )flJ99

.'

00029
P.gd1o.;
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COLUMBIA·ANALYTICAL SERVICE~, INC.

QNQC Report

Client:
Project:
Sample Matrix:

CH2M Hill Corporation

Goldendale Alurninwn/135157.0.0 I

Sediment

Surrogate Recovery Sununary
Organochlorine Pesticides

Service Request: K9900898

Date Collected: 2/12/99

.Date Received: 2112/99

Date Extracted: W3/99

Date Analyzed: W7/99

Prep Method: EPA 3550B Units: PERCENT
Analysis Method: 80SlA Basis: NA

Test Percent Recovery
Sample Name Lab Code Notes Tetrachloro-rn-xylene Oecachlorobiphenyl

GA-3D-021299-{)900 camp. K9900898-00 I 28 45

GA-SO-021299-D900 camp. K99008 98..Q0 I MS 71 68

GA-SD-D21299-{)900 camp. K9900898..Q0 lDMS ~ 35 32i;

Lab Control Sample K990223·LCS 3\ 38

Method Blank K990223·MB 32 40

CAS Acceptance Limits: 20-107 zo-uz

PIi" No..

00(130
v{).cu..cn./..h )."Approved By:~a....£",----,JLL7ch..""":>.c><"--_,-+,.......".."""",,",,-,:-,,,",-IJ::....L-"""""'--- ~ Date; .:3 -6 r qq

SlJlUfIII ~97p

OOll9It.~VGJGl . SUR1 JlY'I'I

Appendix15-000915



~
COLUMBlA ANALYTICAL SERVICES, INl..

QNQCReport

Client:

Project:

Sample Matrix:

Sample Name:
Lab Code:

Test Notes:

CH2M Hill Corporation

Goldendale Alumin!JII1l135157.0.01

Sediment

Matrix SpikelDupiIeate Matrix Spike Summary
Organochlorine Pesticides

GA-SD-021299-0900 cornp.

K9900898-001MS. K9900898-00lDMS

ServiceRequest: K9900898

Date Collected: 2/12199

Date Received: 2112199

Date Extracted: 2fl3/99

Date Analyzed: 2Il7/99

Units: ugIKg (ppb)

Basis: Dry

Percent Recovery

CAS Relative

Prep Analysis Spike Level Sample Spike Result Acceptance Percent Result

Analyte M~thod Method MRL M~ DMS P,:sult MS DMS MS OMS Limits Difference Notes

ganuna-BHC (Lindane) EPA 3550B 8081A 2 13 13 NO 11 5.5 85 42 20-141 67

Heptachlor EPA 3550B S081A 2 13 13 ND 8.8 6.1 68 47 20-108 36

Aldrin EPA 35508 S081A 2 13 13 NO 10 4.6 77 35 20-1SI 74

Dieldrin EPA 35508 8081A 2 13 13 0.9] 11 5.6 S5 43 20-183 65

4,4'-ODT EPA 3550B SOSIA 2 13 13 2] 12 6 92 46 20-185 67

OMStO'105~?p

008'}RSVO.10I· OMS y~

00031
Pace )'10 ..
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tit e\
COLUMBIA ANALY.TICAL SERVICES, INC.

QAlQC Report

Client:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

CH2M Hill Corporation

Goldendale Aluminum/I 35 157.0.01

Sediment

T"l
Laboratory'Cogtrol Sample Summary

Organochlorine Pesticides
Lab Control Sample
K990223~LCS

Service Request: K9900898

Date Collected: NA
Date Received: NA

Date Extracted: 2fl3/99

Date Analyzed: 2fl.7/99

Units: ugIKg (ppb)
Basis: Dry

CAS
Percent

Recovery
Prep Analysis

,J
True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

garnrna-Bf-K (Lindane) EPA 35508 8081A IJ 5.1 39 21-123

Heptachlor EPA 3550B 8081A 13 5.4 .:12 31-112

Aldrin EPA 3550B 8081A IJ 4.8 37 26-127

Dieldrin EPA 3550B 8081A 13 5.3 41 18-161

4,4'-DOT EPA 3550B 80SIA 13 5.7 44 30-146

I .
Approved By: tbtzda<
LCSIQl10797p

ooa9R.,WO lGI ·lCS )lSo99

Date: 3-5'99 OO(l32
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•COLUMBIA ANALYTICAL SERVICES, INC.

QNQCReport

-..

Client: CH2M Hill Corporation
Project: Goldendale Aluminuml135157.0.01
Sample Matm: Sediment

-~.

':'r:.' Service Request: K9900898
Date Collected: 2/12199
Date Received: . 2/12199

Date Extracted: 2123/99
Date An2.1yzed: ,2127 - 3/2/99

Surrogate Recovery Summary
Polychlorinated Biphenyls (PCBs)

EPA Methods 35S0N8082

GA-SD-021299..{)900 camp.

GA-SD-021299"{)900 comp.
GA-SD-021299-0900 cornp.
Lab Control Sample
Method Blank

Lab Code

K9900898..{)O 1
K9900898..{)OIMS
K9900898..{)O lDMS

K990223-LCS
K99022J-MB

Percent Recovery
Decachlorobiphenyl

47
45
51
51
SO

Approved By: ~/ <1#.M--n~
SW!.1I120~

OOll93SVG.PJI • stJRll/Jo"}'/

CAS Acceptance Limits: 20-142

Date: .3-4- 99 n(l(l33
PqcNo.:
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COLUMBIA'ANALYTICAL SERVICES, INC.

QNQC Report ..

Client;

Project:
Sample Matrix:

CH2M Hill Corporation
Goldendale Alwninwn/135157.0.01
Sediment

Service Request: K9900898
Date CoUected: 2112/99
Date Received: 2112199

Date Extracted: 2123/99
Date Analyzed: 2128~3flJ99

Matrix SpikelDupLicate Matrix Spike Summary
Polychlorinated Biphenyls (PCBs)

EPA Methods 3550N8082
Units: ug/Kg (Ppb)
Dry Weight Basis

Sample Name:
Lab Code:

GA-SD-Q21.299-Q900 comp,
K9900898-Q0 1

9
13

Relative
Percent

Difference

54
58

Percent Recovery
CAS

Acceptance
DMS Limits

i
Spike Level Sample Spike Result

AnaJyte MS DMS Result MS DMS MS

Aroclor 1016 130 130 NO 64 70 49
Aroclor 1260 130 130 NO 66 75 51

OMSISlI10~~

008<J8SVG.PI1 • OMS1S lIit99

00034
P>ael'lo.:
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• •COLUMBIA ANALYTICAL SERVICES. LNC.

QNQCReport

Client:
Project:
LCS Matrix:

CH2M Hill Corporation
Goldendale AluminumJ135151.0.01
Sediment

.....
Laboratory Control Sample Summary

Polychlorinated Biphenyls (PCBs)
EPA Methods 35S0N8082

Units: ugfKg (Ppb)

Service Request: K9900898
Date Cellected: NA
Date Received: NA

Date Extracted: 2/23/99
Date Analyzed: 2/27/99

CAS
Percent

Recovery
True Percent Acceptance

Ana1yte Value Result Recovery Limits

Aroclor 1016 130 66 51 26-142
Aroclor 1260 130 74 57 40-139

Approved By:
LCSl111S9.

OOQ35
f"aJol'lo.:
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e'
COLUMBIA ANA..LYTICAL SERVICES, INC.

QAjQC Report

Client:
Project:
Sample Matrix:

CH1M Hill Corporation

Goldendale Alurninum/l 35157.0.Q1

Sediment

Surrogate Recovery Summary
Volatile Organic Compounds

Service Request: K9900898

Date Collected. 2112199
Date Received: 2/12199

Date Extracted: NA
Date Analyzed: 2122199

Prep Method: EPA 5030B

Analysis Method: 8260B
Units: PERCENr
Basis: NA

Sample Name Lab Code
Test

Notes
Per c e n t R e c 0 v e r y .

Dibromofluoromethane Toluene-<i8 4-Bromol1uorobenzene

GA-SD-02l299-0900 grab

GA-SD-021299-0900 grab

GA-SD-021299-0900 grab

Laboratory ControlSample

Method Blank

K9900898-002

K99008 98-002MS

K9900898-OO2DMS

K990222-LCS

K990222-MB

.~

,
.',

101

102

101

101

\05

99
98

102

97

99

10\

99
100

10\

102

1m98VOs:Tel • SUlU U1.6199

CAS Acceptance Limits: 75-132 85·\09 49-lJ 1

nnr36
I'os< I/o.:
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•
Client:
project:
Sample Matrix:

Sample Name:

Lab Code:
TestNotes:

J

..-
COLUMBIA ANALVnCAL SERVICES. IN\.:.

QNQC Report

CH2M Hill Corporation
Goldendale Aluminwnll35 I57.0.01
Sediment

'.Matrix Spike/Duplicate Matrix Spike Summary
Volatile Organic Compowtds

GA-S~21299-0900grab
K9900898-002MS, K9900898-002DMS

F

Senice Request: K9900898
Date Collected: 2/12199
Date Received: 2/12199·

Date Extracted: NA
Date Analyzed: 2n2199

Units: ugIKg (PPb)
Basis: Dry

Percent Recovery

CAS Relative
Prep An3ly!is Spike Level Sample Spike Result Acceptance Percent Result

Analyte Method Metbod MRL MS DMS Result MS DMS MS DMS Limits Difference Notes

l,2·Dichlorobenzene EPA 50308 8260B 10 100 110 ND 83 84 83 76 34-131 9
1,4-Dichlorobenzene EPA 5030B 8260B 10 100 110 NO 89 91 89 83 34-131 7
1,3-Dichlorobenzene EPA 50308 8260B 10 100 110 NO 89 91· 89 83 34-131 7

F The r-.1RL is elevated because of the low percent solids in the sample as received.

.n0037
00898VOs:TCi - OMS 2I:l6199 1'1&< No.;
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e- e'
COLUMBIA ANALYTICAL SERVICES, INC.

QNQC Report

Client:
Project: 

LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

CH2MHill Corporation
Goldendale AlwninumllJ51 57.0.0t

Sediment

LaboratoryControl Sample Summary
Volatile Organic Compounds

Laboratory ControlSample
K990222-LCS

Service Request: K9900898
Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: 2f22J99

Units: ugIKg (PPb)
Basis: NA

CAS
Percent

Recovery
Prep Analysis True Percent Acceptance Result

AnaJyte Method Methqd Value Result Recovery Limits Notes

1.2-Dichlorobenzene EPA 5030B 8260B 50 46 92 79-120

l.4-Dichlorobenzene EPA 5030B 8260B 50 48 96 79-120

l.3-Dichlorobenzene EPA 5030B 8260B 50 49 98 79-[20

. nate: 7 /z&/ 97
i I 00038

OOll9&VOA.1'C 1 ·l.CS W6IW
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• ...COLUMBIA ANALYTlCAL SERVICES, ...;~

QNQCReport

Prep Method: EPA 3550A
Analysis Method: 81M:

Client:
Project:
Sample Matrix:

CHlM Hill Corporation

Goldendale Alwninwnll35157.0.01

Sediment

Surrogate'Recovery Summary
Base NeutrallAcid Semivolatile Organic Compounds

Service Request: K9900898
Date Collected: 2112199
Date Received: 2112199

Date Extracted: 2/20/99

Date Analyzed: 311199

Units: PERCENT
Basis: NA

Sample Name

GA-SD..{)21299..{)900 camp.
GA-SD-021299-0900 camp.
GA-SD..{)21299-0900 camp.
Lab Control Sample

Method Blank

Lab Code

K9900898..{l0 I

K9900898..{lO IMS
K9900898..{)O lDMS

KWG9900472-3
KWG9900472-4

Test
Notes 2FPHL

37

37
.. 36

57

58

Per c e n t R e c o v e r y
PHLD6 NEZ 2FBPH 246TBPHL TPH

43 42 48 76 73

43 47 56 78 74

39 44 54 80 80

67 68 65 72 81

68 71 72 64 92

2FPHL
PHLD6
NEZ
2FBPH
246TBPI-ll.
TPH

CAS Acceptance Limits:

2-Fluoropheno!
Phenol-df

Nitrobenzene-df

2-Fluorobiphenyl

2,4,6-Tribromophenol

p-Terphenyl-df d

31-106 37-104 22-123 15-117 12-1 [6 19-140

SVR6IO~~8SVM.A '( I •• "" )14'99

Cc~ MAR 04 1999
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

.' .V':

e"
COLUMBIA ANALYTICAL SERVICES, Th: ....

QAlQ!:.. Report

CH2M Hill Corporation

Goldendale Aluminwn/135 157.0.0 I
Sediment

..~

MatrixSpikelDupireale Matrix Spike Summary
Base NeutraitAcid Semivolatile Organic Compounds

GA-S~21299~900 cornp,
K9900898~ 1MS, K9900898-00 lDMS

Service Request: K9900898
Date Collected: 2/12199
Date Received; 2/12199

Dale Extracted: 2120/99
Date Analyzed: 311199

Units: ugIKg (Ppb)

Basis: Dry

Percent Recovery

CAS Relative

Prep Analysis Spike Level-' Sample Spike Result Advisory Percent Result

Analyte Metbod Method MRL MS DMS Result MS DMS MS DMS Limits Difference Notes

Phenol EPA 3550A Sllvt 20 240 240 NO , 100 91 42 38 20-99 9
Acenaphthene EPA 3550A Sllvt 20 240 240 340 430 430 38 38 26~104 <1

Pentachlorophenol EPA 3550A 31M 60 240 240, NO 280 290 117 121 10-145 4

Pyrene EPA 35S0A 31M 20 240 240 480 NA NA NA NA 18-144 NC

NA

OQ898SVM.AYI • DMS JlIJ'99

Not Applicable; see case narrative.

Cc~
MAR 04 1999

0.0(140
I'a&"No.:
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'ILUMBIA ANALYTICAL SERVICE~. "

QAlQCRepon

.. '

Client:
Project:
LCS Matrix:

CH2M Hill Corporation

Goldendale AlwninlJ..m/135 157.0.01

Sediment

.._~-.
Service Request: K9900898

Date Collected: NA
Date Received: NA

Date Extracted: 2120/99

Date Analyzed: 3/1199

LaboratoryControl Sample Summary
Base Neutral/Acid Semivolatile Organic Compounds

Sample Name: Lab Control Sample Units: ugIKg(ppb)

Lab Code: KWG9900472-3 Basis: NA

Test Notes:

CAS
Percent

Recovery-
Prep Analysis True Percent Advisory Result

Analyte Method Method Value Result Recovery Limits Notes

Phenol EPA 3550A SIM" 250 170 68 21·110

Acenaphthene EPA 3550A 31M" 250 170 68 29·109

Pentachlorophenol EPA 3550A SlM: 250 180 72 10-120

Pyrene EPA 3550A SIM" 250 170 68 39~149

MAR 04 1999
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, -, e· COLUMB~ ANALYTICAL SERVIlv, ~c.
QNQCReport

Client:
Project:
Sample Matrix;

CH2M Hill Corporation

Goldendale Aluminwnl135157.0.01

Sediment

Surrogate Recovery Summary
Butyltins in Porewater

Service Request: K9900898

Date Collected: 2/12/99

Date Received: 2/12/99

Date Extracted: 2/19/99

Date Analyzed: 2114/99

Prep Method: Unger &. Krone Units: PERCENf
Analysis Method: Krone Basis: NA

Test Percent Recovery
Sample Name Lab Code Notes Tri-n-propyltin Tri-n-pentyltin

GA-SD.{)21299-0900 cornp, K9900898-001 35 80
GA-SD.o21299.{)900 cornp. K.9900898-00 IMS 46 89
GA-SD.{)21299.{)900 comp, K9900898~O 1DMS f 47 86

Lab Control Sample KWG9900463-5 54 87

Method Blank KWG9900463-6 52 89

CAS Acceptance Limits: 21-107 21-116

f'nr42
P>goNo;

3-3-71

OOll98SVG....YI • S1.I1U YJ!J9

Approved By: ~ ~ Date: _.=..--"'--'--'--__

St..1Utlm97p U
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" '"COLUMBIA ANALYTICAL SERVICES, Th....

QAJQC Report

Client:
Project:
Sample Matrix:

Sample Name:

Lab Code:

Test Notes:

CH1M Hill Corporation

Goldendale Aluminum/135157.0.01

Sediment

Matrix SpikelDuplli:ate MatrixSpike Summary

Butyltins in Porewater

GA-SD-021299-0900 cornp.

K9900898..o0 1MS. K9900898..o0 IOMS

Service Request: K9900898

Date Collected: 2112/99
Date Received: 2112/99

Date Extracted: 2119/99
Date Analyzed: 2n.4/99

Units: ugIL (ppb)

Basis: NA

Percent Recovery
CAS Relative

Prep Analysis Spike Level Sample Spike Result Acceptance Percent Result
Analyte Method Method MRL MS DMS Result tvtS DtvtS tvtS OMS Limits Difference Notes

Tri-n-buryltin Unger & Krone Krone 0.02 0.62 0.62 ND 0.47 0.45 76 73 20-116 4

DMSI020S91p .

00898SVG.A Yl - OMS W99 PJ.g'C No.:
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e: 'COLUMBIA ANALYTICAL SERve"" ~'C.

QNQC Report

Client:
Project:
LCS Matrix:

Sample Name;
Lab Code:
Test Notes:

CH2M Hill Corporation

Goldendale Alwninuml135157.0.01

Sediment

Laboratory Control Sample Summary
ButYltins in Porewater

Lab Control Sample

KWG9900463-5

Service Request: K9900898

·~.Date Collected: NA
Date: Received; NA

Date'EXtraeted: 2/19/99

D:neAnaIyzed: 2/24/99

Units: ugIL(PPb)
Basis:NA

CAS
Percent

Recovery
Prep Analysis True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

I"i"

Tri-n-butyltin Unger& Krone Krone 0.25 0.19 76 23-131

ApprovedBy: 1!=--------------------Date: 3-3-71
lCSI080797p

00898SVG.A Yl • leS(nr) JJ:)IW

or044
r-No.:
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REMARKS

~

~ REPORT REQUIREMENTS

_ I. Rouline Report: Melhod

Blank, Surrogate. as

required

.'& II. Report Dup .. MS. MSD as

required

__ III. Dalayalidalion Report

(includes ,,11 raw data)

___ IV. CLP Deliverable RePort

_ V. EDD

INVOICE INFOR~O~

P.O." jJf.l;f""·~_...!-!l.L
Bill To: {,/:-.,;:;:!j It.!k:.l---__

---_ - ....- . ' --_ _ --.

TURNAROUND REQUIREMENTS

___ 24 hr 48 hr.

__ 5Day

~Standard (10·15 working days)

__ Provide FAX Resulls

___e_.__._._ ... ._

Circle which melals aretobe an;llyzcd:

Tolal Melals: Al b @ S'l Be B ClI §} Co tf)@ Fe {j) Mg Mil MoB K t(j) Nil Sf! s- TI S" V GJrs;l
Dissolved Molal~: /II /Is SlJ Bi'l Be 0 C" Cel Co Cr cu Fe Pb Mn Mn Me> Ni K Ag Nil Sf'! !'ir TI Sn V Zn Hg

SPECIAL INSTRUCTIONS/COMMENTS:

_5£c-ftHai'!:.-~J OVDkl-/~ W !J'5! ofd/ffU,(1cJ
- \foe$. v- lt7tkJ :70IHd~> l7t. ~d'/e !:o7f(e.

Requested Report Dale

RECEIVED BY:

frfrited FJ~iiie··· -- - Ffrrii--···----·--

RECEIVED BY:

Signalure--------- - Dalefflme---'-- -- ..
'PrIrilea-Nanle --.__. 'Firm'- - -. - - -_._.

RELINQUISHED BY:

S1gnuilir(j·-··- .--- Dale7'fime-··
pnnledN<lme·--· •• - Firm --.• -.--.--.

Srgnall1re---' .__ ._. 5aielfimo·----



regon
John A. Kitzhaber, M.D., Governor

Mr. Tim Furlong
Environmental Manager
Goldendale Aluminum ICo.
85 John Day Dam Road
Goldendale, Washington, 98620

Dear Mr. Furlong:

Department of Environmental Quality
Northwest Region

2020 SW Fourth Avenue
Suite 400

Portland, OR 97201-4987
(503) 229-5263 Voice
TIY (503) 229-5471

December 7, 1999

Re: Request for Performance of Preliminary
Assessment with Sampling - Goldendale
Aluminum Site

This letter informs you of the results of our review of information regarding hazardous substance
contamination at the Goldendale Aluminum facility located at 2600 N. River Street in Portland,
Oregon. The Oregon Department of Environmental Quality (DEQ) has determined that the
Goldendale Aluminum site is a high priority for a preliminary assessment with sampling and
requests that Goldendale Aluminum Co. perform a preliminary assessment with sampling in
accordance with the Environmental Cleanup Law, Oregon Revised Statutes (ORS) 465.200 et
seq.

The Goldendale Aluminum facility is located within or near a portion of the Willamette River
known as the Portland Harbor. A 1997 investigation revealed significant contamination of
sediments within the harbor. DEQ has undertaken review of available information regarding
properties throughout the harbor to identify potential sources of the sediment contamination. The
results of DEQ's review for the Goldendale Aluminum facility are summarized in the enclosed
Strategy Recommendation

\

Based on this review, DEQ has determined additional information is necessary to determine
whether hazardous substances have been released or threaten to be released at the Goldendale
Aluminum facility and come to be located in Willamette River sediments. The preliminary
assessment with sampling will fully evaluate all upland, in-water and over-water activities that
might have resulted in the release of hazardous substances and include sufficient sampling to
assess whether hazardous substances have come to be located in Willamette River sediments at

I

or near the Goldendale Aluminum facility. At a minimum, sampling will include the collection
of surface and subsurface sediment samples at appropriate points adjacent to the Goldendale
Aluminum facility.

DEQ·!
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DEQ proposes that your performance of the preliminary assessment with sampling be
governed by the enclosed Voluntary Cleanup Letter Agreement. The facility's preliminary
assessment with sampling will be coordinated with harbor-wide sediments investigations
currently being pursued by DEQ. This will require commencement of the preliminary
assessment with sampling at the Goldendale Aluminum facility in the near future. DEQ
therefore requests that you review the enclosed Strategy Recommendation and Voluntary
Cleanup Letter Agreement, and inform DEQ whether will perform a preliminary
assessment with sampling by signing and returning one original of the enclosed Voluntary
Cleanup Letter Agreement within 30 calendar days of mailing of this letter. Please retain
one signed original for your records. It is DEQ's expectation that a preliminary assessment
and sampling work plan will be completed and submitted to DEQ within six weeks of
signing the Voluntary Cleanup Letter Agreement.

Should you not agree to perform the preliminary assessment with sampling by execution of the
Voluntary Cleanup Letter Agreement, DEQ will assume you are not willing to perform the
requested work. In this case, as with other facilities within the Portland Harbor, DEQ will
complete the preliminary assessment with sampling itself, with subsequent cost recovery from
liable parties. '

Finally, please be advised that DEQ is required by ORS 465.330 to recover remedial action costs
incurred by DEQ, including for site assessment activities. You will be receiving an invoice in the
near future for DEQ's costs of preparing the Strategy Recommendation for the Goldendale
Aluminum facility. Reimbursement of future DEQ costs will be provided through the Voluntary
Cleanup Letter Agreement for the facility, if one is entered. I

Please Contact me at 503 229-5648 if you have any questions regarding the enclosed Strategy
Recommendation.

Sincerely,

Eric Blisc e,
Coordinator
Portland Harbor Study Area
Waste Management and Cleanup Division

Enclosures

c: Kurt Burkholder, DOJ
Dave St. Louis, Manager, NWR Site Assessment Program
Mike Rosen, NWR Voluntary Cleanup Program
Gil Wistar, Coordinator, Site Assessment Program
ESCI File No.;: 2440
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John A. Kitzhaber, M.D., Governor

Department of Environmental Quality
Northwest Region

2020 SW Fourth Avenue
Suite 400

Portland, OR 97201-4987
(503) 229-5263 Voice
TTY (503) 229-5471

regan

December 6, 1999

Mr. Tim Furlong ;
Environmental Manaqer
Goldendale Aluminum Co.
85 John Day Dam Road,
Goldendale, Washington, 98620

SUBJECT: Voluntary Cleanup Letter Agreement

Dear Mr. Furlong:

This letter serves! as an agreement between the Oregon Department of
Environmental Quality (DEQ) and Goldendale Aluminum Co. for performance of a
preliminary assessment with sampling regarding hazardous substances at your
property located at: 2600 N. River Street in Portland, Oregon.

You agree to perform a preliminary assessment and submit it to DEQ within 30
business days of 'your execution of this Letter Agreement. The preliminary
assessment will provide the information described in DEQ guidance for the
completion of a preliminary assessment and a proposed samplinq program. DEQ
will review documents submitted by you or on your behalf regarding the

I •

preliminary assessment and investigation of the above referenced site.

A sub-account of! the Hazardous Substances Remedial Action Fund has been
established to be;drawn upon by DEQ as project costs are incurred. When you
have signed this letter agreement, you will be invoiced monthly. for DEQ project
costs, including the costs of preparing the DEQ strategy recommendation and
any ongoing review and oversight costs. You will pay DEQ invoices within 30
days of receipt. "A sample invoice is attached.

DEQ project costs will include direct costs and indirect costs. Direct costs
include site-specific expenses and legal costs. Indirect costs are those general
management and support costs of the DEQ and of the Waste Management and
Cleanup Division, (WMCD) allocable to DEQ oversight of this Letter Agreement
which are not charged as direct, site-specific costs. Review and oversight costs
shall not include anv unreasonable costs or costs not otherwise, recoverable by
DEQ under ORS f1.65.255.

i
I

DEQ-l
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Voluntary Cleanup Letter Agreement
Page 2 '

,
This Letter Agreement is not and shall not be construed as an admission by

I

Goldendale Aluminum Co. of any liability under DRS 465.255 or any other law or
l

as a waiver of anv defense to such liability. This Letter Agreement is not and
shall not be construed as a waiver, release or settlement of claims DEQ may

l

have against Goldendale Aluminum Co. or any other person or as a waiver of any
enforcement autriorltv DEQ may have with respect to Goldendaie Aluminum Co.
or the property. Upon DEQ' s request and as necessary to oversight of your work
under this Letter !Agreement, Goldendale Aluminum Co. shall provide DEQ with
data and records related to investigation and cleanup activities at the property,
excluding any privileged documents identified as such by you. ;

Following execution of the letter agreement, a DEQ Project Manager will be
assigned for the review of the preliminary assessment and oversight of
investigation actlvitles associated with your property.

i
DEQ looks forward to working with you.

Sincerely,

Michael E. Rosen
Manager
Voluntary Cleanup and Portland Harbor
Northwest Region
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Voluntary Cleanup Letter Agreement
Page 3

If the terms of this Letter Agreement are acceptable to Goldendale Aluminum Co.,
please have it executed by an authorized representative in the space provided
below and returned to us.

Accepted and agreed to this day of _

By:

Title: -----'---

Attachment
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DEQ SITE AsSESSMENT PROGRAM - STRATEGY RECOMMENDATION

Site Name:

Site CERCLIS 'Number:

DEQ ECSI :Number:

Site ~dress:

Recommendation By:'

Approved By:

Date:

Goldendale Aluminum Company

(none)

2440

2600 N. River Street
Portland, Oregon 97227

" Torn Gainer, Voluntary Cleanup and
Site Assessment Section,DEQ Northwest
Region

Michael E. Rosen, portland. Harboro~~".
Manager, DEQ Northwest Reg10n ~

t: RPP-
November 18, 1999 'f1J

!Q!!: This site is upstream of a 6-mile stretch of the Lower
Willamette River;in which the u.s. Environmental Protection Agency
(EPA) conducted a sediment study in 1997. This area, referred to as
the Portland Har~or, is between the upstream ends of "SauvieIsland "
(River Mile 3.5) 'and Swan Island (RM 9.5). The purpose of this
Strategy Recommendation is to determine whether a specific hazardous
substance release or a specific past operation at the site can be
linked to contamination in sediments adjacent to the site. Because
of this focus, the Strategy Recommendation may omit some historical
site information, regulatory issues, or further-action conclusions
that might otherWise be included in a DEQ Strategy Recommendation.

Background, Portland Harbor Sediment Evaluation

In September and October 1997, EPA's contractor, Roy F. Weston,
Inc., collected 187 near-shore sediment samples within the Portland
Harbor area defined above. Most samples (150) were collected as
shallow grab samples within the upper 6 to 17 centimeters (em) of
sediments. 37 deeper composite core samples, from depths of between
55 and 139 em, were also collected. All samples were analyzed for
total metals, semi-volatile organic compounds (SVOCs), total organic
carbon (TOC), and sediment grain size. Selected samples were also
variously analyzed for organotins (TBTs), pesticides,

1

Appendix15-000941



polychlorinated biphenyls (PCBs), ch~orinated herbicides, and
polychlorinated dioxins and dibenzof~rans.

Based on analytical results from this study, which showed extensive
sediment contamination, EPA is currehtly considering Portland Harbor

I .

for inclusion on the federal Nationai Priority List (NPL - also
I·known as Superfund).

Between late 1998 and mid-1999, DEQ examined EPA's analytical data
to determine potential sources for s~diment contamination in the
Harbor. Potential sources associate~ with the most contaminated
areas of sediment were sites alreadylactive in DEQ's Cleanup
Programs.

DEQ categorized other areas of sedim~nt contamination (i.e., those
I

areas not thought to bevaasocLated wj ch active Cleanup Program
sites) by' defining the areas':

.. ' .,>having the highest detected concentra t Lon of a given

. ,,': contaminant; ,
.' .

• 'with contaminant concentrations ~n the upper five percent of a
given contaminant' s rdet.ect.ed concent.r'atLonsrvand

• having' c,ontaminantconcentFationr above .an apparent "baseline
range", most commonLyjdetiec t.ed thfoughout the harbor area.

, ", .'- .» "~ .. .~ . "J it , . , _,;, • ...

DEQ .cate~~~ized in this -~~er'b~~aus'e'thereare:ho established
; ,.... I.. .. .... . -' ." '.,

freshwater sediment contamiriant:conce:ntrationgiiidelines or well-·
defined background' contaminantconceI'li,trations 'for the harbor area.
The contaminant."baseline range" was peveloped by examining the

.geometric distribution of concentratipns for each contaminant
detected. Any sediment concentrations that appeared to depart
significantly from the ranges most cobmonly detected were suspected
of lying near a potential contaminant; source.

The Goldendale Aluminum Company site ~s located at about·River Mile
10, approximately one-half mile. upstr~am from the southern extent of
the Portland Harbor Sediment study area (Figure 1). Therefore, no

I
sediment samples were collected adjac~nt to the Goldendale site
during the EPA's 1997 Portland Harbor; Sediment Investigation.

Investigation History

Portland Shipyard Investigation
The Port of Portland and Cascade General, Inc. conducted a sediment

I
investigation of the Portland Shipyar~ in April 1998 and issued a
report in November 1998 that contained additional sediment data.

2
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One of their sha~low sediment sampling locations, PSY76 , was located
approximately 100 feet upstream of the subjec t; site and 340 feet
from shore (Figure 2). This sample location is relatively far from
shoreline and ma~ exceed the lateral zone of potential impact from
activities at th~ subject site. As shown on Table 1, sample PSY76I .,
had concentratio~s of lead, zinc, bis(2-ethylhexyl)phthalate, and
butylbenzylphtha~ate that moderately exceed Portland'Harbor baseline
levels.

The two samples collected about 700 feet downstream of the
Goldendale site, PSY71 and PSY77 , had concentrations 'of arsenic,
bis(2-ethylhexyl)phthalate, and di-n-octylphthalate ~hat sli~htly to
moderately exceed baseline leve~s.

Sediment Sampling for Maintenance Dredging
As part of plann¢d maintenance dredging in front of .their facility,
Goldendale Aluminum collected three sediment samples:adjacent to
their dock (Figu~e 3) on February 12, 1999. Analytical results from
a composite of t~e three samples show elevated levels of
dibenzofuranand: low molecular weight polynuclear aromatic
hydrocarbons (LPAHs, Table 1) .' The LPAH concentration is over twice
the Portland Harbor baseline level. .

Operational Histpry

The 8-acre facil1.ty is used to transfer alumina fromtocean-going
. I

ships to rail' cars, and conduct maintenance of associated equipment.'
Three large abov~ ground storage tanks/silos located~along the
current dock at the waterfront first appear in 1983 aerial
photographs (FigUre 3). The 1936 and 1957 aerial photographs show a
different dock lpcated towards the northwestern portion of the site
(downstream) adjacent to a large puilding along the waterfront: In
1977, the building was gone but the dock remained. Detailed

I

information on s~te activities was not readily available.

Sediment adjacent to the facility's dock has been dredged (Figure 3)
and the sediment: was apparently disposed of at Ross Island. It'is
not clear to wha~ extent sediment accumulation around the dock is
due to material.~oss during ship offloading vs. natural/background
sedimentation in! Portland harbor.

The facility changed its name from Columbia Aluminum'to Goldendale
Aluminum in 1996:, and is associated with an aluminum smelter in
Goldendale, Wash1.ngton. The site was labeled Martin:Marietta on a

• i •

1984 survey map,: although activities associated with ,this time
period are not known.

3
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Regulatory History

Spills
There are no documented spills from ;the facility in DEQ records.

RCRA Issues
The facility is not registered with~'DEQ as a hazardous waste
generator.

Underground Storage 'l'anks (US'l's)
There are no DEQ records of USTs at this site.

Storm Water Discharge
Goldendale has a permit with the DEQ: for storm water discharge.
Lead, zinc, and oil/grease have beenldetectedin storm water
monitoring data ,from 1994-::1999..TheiJacility rec~iveda Not:ice of
Noncompliance from DEQ dated January I2, 1996 for elevated levels of
oil/grease, and their November 1998 'and June 1999 storm water
monitoring data showed continued oilJgrease concentrations at three
to nine times .t.he permitted level. The source of oil/grease'
contamination may be associated with 'leaks from trains and/or
maintenance activities. The elevate4 LPAH concentration observed in
the "dredge composite" sediment sample may be from contaminants

I

migrating from the subject site via storm water discharges.

Storrnwater runoff from the site may be contributing "towards"-
aluminum, lead; zinc , and petroleum Bydroca,rbon sedf.ment; . c, .,"" ..••

contamination, although there is limfted sedimeI1t data 'adjacent toI . " ,. '..'
the site t6evaluate this. The dredgecqmposite,samplewas .. not
analyzed for aluminum, and lead artd iinc concentrations did'not

. I

exceed Portland Harbor baseline l~ve~s.

Air Quality
The facility operates under a DEQ Ai~ Contaminant Discharge Permit
#26-3069.

Site Hydrogeology

The site lies in the northern-most Portland Basin, a major north
southeast trending sediment filled st~uctural depression found in
the northern part of the Willamette R!iver valley and adjoining

I .
Columbia River valley (Swanson et aI, 1993). The basin is filled
with recent alluvium, Pleistocene cataclysmic flood deposits,
Miocene to Holocene nonmarine sedimen~ary rocks, and is underlain by
Eocene to Miocene volcanic and sedimeptary rocks that are exposed
along the basin margins. I

The youngest deposits are recent alluyium (silt, sand and gravel
mixtures) characteristic of an active! fluvial environment. These

4
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are made up of shoreline, river channel, and adjacent floodplain
deposits.

Terraces that rise 50 to 100 feet above the northeastern shore of
the Willamette were formed during Pleistocene cataclysmic flooding
related to glacial Lake Missoula, and consist of unconsolidated
mixtures of silt~ sand, and gravel that generally are coarser than
the recent deposits. Fill comprised of fine to medium sands and
silt was also placed in many areas along the river during site
development. The total thickness of recent alluvium and flood
deposits appears, to be about 100 feet in the vicinity of the site.

Coarse gravel to conglomerate of the Troutdale Formation, deposited
by the ancestral Columbia River, underlies the cataclysmic flood
deposits and appears to be about 100 feet thick in the vicinity of
the site.' Sandy River mudstone underlies the Troutdale Formation
and appears to be about 100 feet thick. Basalt of the Columbia
River Basalt (CRa) group forms the basement rock of the Portland
Basin, and may be as much as several hundred.feet thick in the
vicinity of the site.

Aquifers in the unconsolidated sedimentary deposits generally are
unconfined and l0calized due to heterogeneity of the deposits. The
Troutdale Formation is an important regional aquifer and is widely
tapped for both potable and non-potable uses. Interbedded Claystone
and/or siltstone, or cementation often promotes confined aquifer
conditions within .tihe Troutdale Formation. Deep wells 'Lns t.aLl.ed in '
fractured CRB can be very productive and important supply wells .. ,.
Site elevation i~ about 30 feet above mean sea level.

Pathway Summary

The Goldendale facility lies in an area of mixed industrial,
commercial, and residential use. Over 100 residences lie within 1/4
mile of the facility, although the majority are located on a bluff
over 100 feet higher in elevation.

Site workers at the facility or trespassers could be exposed to
contaminants in surface soil. Utility trench workers could
potentially be exposed to subsurface contaminants through direct
contact, inhalation, or incidental ingestion.

Oregon Water ReS0urces Department has no well logs for domestic
wells within one,mile of the Goldendale facility.

The nearest significant wetland is located approximately 2,000 feet
southwest of the, subject site at the head of the Swan Island Basin.
However, the hydraulic connection between the site a~d this wetland
is not clear.

5
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Overlook and Madrona Parks are located within one-quarter mile of
the site. Since the two parks are ]ocated on a bluff over 100 feet
higher in elevation, the site would ~ot likely impact the parks.

Both recreational and subsistence filshing occur within the Lower
I

Willamette River. Commercial fishidg within the Portland Harbor is
limi ted to a small Pacific lamprey fiiShery. Recreational boating,
water skiing, swimming, and beach us~ also occur within the Harbor.

The Lower Willamette River provides pabitatfor 39 fish species,
including populations of wild cutthroat trout, rainbow trout, and
mountain whitefish. White sturgeon ~re plentiful within the' Harbor.
The Harbor is also an important migr~tory corridor, nursery habitat,

I

and adult· foraging area for two runs I of chinook salmon, two runs of
steelhead trout, and individual runs) of coho and sockeye salmon.

UpperWillamette River populations o~ chinook and steelhead,which
migrate through the Harbor, are 1ist~d as threatened species -under
the Federal Endangered Species Act. 'The Pacific lamprey is
considered a federal species of conc~rn.

Great blue herons, cormorants, osprey, mergansers, kingfishers,.
peregrine falcons ,and bald eaglesr9utinelY forage. within che.

. Harbor. The area is also part of th~ wintering range -for the '.,
Aleutian Canada goose.' All are·· pr'ot~cted under the Migratory..-Bird
Treaty Act .. ' The peregrine falcon. isl federally listed; as an. c , . '.'

. endangered species, while' the Aleuti~'Canada goose is federally <,1

listed as threatened species. The b4ld eagle also.is.a-threatened
species, but was recently proposed to be removed from this list.

There is little data on the nature arid extent of the benthic,
community within Portland Harbor sed~ments. However, it is known
that contamination in the benthos, which is a protected beneficial
use, can be the source of food-chainieffects that radiate up to the
species listed above, including humaqs.

The Lower Willamette River is water quality limited for the
following toxic compounds:

• Dioxins/furans (water column and sediments);
• Mercury (fish tissue);
• Pesticides (water column and seqiments);
• PolYnuclear Aromatic Hydrocarboqs - PARs - (water column and

sediments); and
• Trace metals (water column and sediments) .

DEQ I S Water Quality Division is daveIppi.nq Total Maximum Daily Load
requirements (TMDLs) within the lowerl Willamette River for these

. I

contaminants. ATMDL for 2,3,7,8-TCDP was established in 1991.

6
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Conclusions/Recommendations
",:....

~: As indicated previously, this review is limited to
establishing a link between site activities and contamination in
adjacent Portland Harbor sediments. It does not necessarily
represent a thorough review of available site data, and the
conclusions and recommendations presented below may reflect this
limited focus.

The following conclusions are based on the contents of this review:

• Due to contaminants in their storm water discharge, possible
material (alumina) loss during off10ading, and petroleum p~oducts
leaked from ships using their dock, site activities may be
contributing towards aluminum and petroleum sediment
contamination adjacent to the site. A recent composite sediment
sample collected adjacent to the site showed elevated
dibenzofuran and LPAHs, indicating that on-site activities and/or
use of the site's dock may be contributing petroleum hydrocarbons
to sediment.

There may be contamination of river sediments adjacent to the
Goldendale site that represents a threat to human health and aquatic
life within the river. An Expanded Preliminary Assessment (XPA) on
the subject property should be conducted to evaluate sediment
contamination, potential upland site contaminant sources, migration
pathways, and past waste management practices and to determine
sources of obse~ed sediment contamination. Sediment sampling
should include s~surface samples in the vicinity of the stormwater
outfa1ls to further define the extent of contamination. As
necessary, the XPA should present recommendations aimed at
preventing potential further contamination of adjacent sediment.
PEQ has determined that these actions warrant a high priority for
follow-up.

There is insufficient information to propose adding the site to
DEQ's Confirmed Release List or Inventory.

References

DEQ consulted the following general references in preparing this
Strategy Recommendation:

1. Portland Harbor Sediment Investigation Report, prepared by Roy F.
Weston, Inc. for USEPA, May 1998.

2. Portland Shipyard Sediment Investigation, prepared by Striplin
Environmental Associates, Inc. for Port of Portland and Cascade
General, Inc., November 9, 1998.
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3. Sediment Sampling Results, Golden~ale Aluminum Company Corps
Permit Application ID No. 97114, transmitted to u.S. Army Corps
of Engineers by CH2M Hill, March f2, 1999.

4. DEQ LUST Database.

5. DEQ HWIMSy Hazardous Waste Generator Database.

6. DEQ SPINS Spill Database.

7. MetroScan Property Records, Multn0mah County, Oregon.
;

Attachments

Table 1: River Sediment Contaminant: Concentrations

Figure 1: Site Location Map

Figure 2: Surface Sediment Sample Locations

Figure 3: Site Layout

. .
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Figure ,~

Surface Sample Locations for

the Portland Shipyard Site
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""09if6/99 'THU '08:33 FAX 09 773 7245
'@002

~ , ..

Rep:y:o
Attert'o~ o~:

DEPARTMEtn OF THE ARMY
PORTLAND DiSTRICT, CORPS OF EN(,INEERS

FI,O. BOX 2946
PORTLAND. CREGON 97208·29t6

September 8, 1999

Operations Division

SUBJECf: Permit Application ill No: 97-114

. , : Goldendale Aluminum Company
Attn: Tim Furlong
85 John Day Dam Rd
Goldendale, Washington 98620-4626

Dear Mr. Furlong:

Enclosed are your fully executed Department of the Army Permit and a notice of .
authorization which must be posted at the work site.

Please carefully read the permit and its conditions. In addition, if you have a contractor
and/or agent, please review these conditions with them to ensure that the work is performed
in accordance with the permit terms. Also be aware that other authorizations from Federal,
state, or local governments may be required by law. If the work is not completed prior to the
permit expiration 'date. you may apply for a time extension. We recommend you apply for a
time extension at least 90 days before the expiration date of the permit.,

If you have any questions, please contact me. at the above address or telephone (503)
808-4382. .

Sincerely.

24' //~~J dy L. inton
ermit valuator

Regulatory Branch
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.t:

Goldendale Aluminum Company
DredQe Sample ScreeninQ - DRAFT o'

MOU Method B: soli- -
Analvte MRL Result Unit COESL PH SL Inert Criteria GW BG Comments
Antimony 0.12 ppm 150' <5 32 Not Listed
Arsenic 3 ppm 57 <5 /17:o.:§7e.~~fiJ 29.2 6-7 Above Inert Criteria but below background
Cadmium 0.17 ppm 5.1 0.6 40 0.69
Chromium 21.9 ppm - 41 240 2000/19.2
Copper 29.3 ppm 390 60 2960 266
Lead 12 ppm 450 30 NA(250/120) 1000
Mercury 0.06 ppm 0.41 0.1 24 2.09
Nickel 20.7 ppm 140 32 1,600 130
Silver 0.08 ppm 6.1 1.4 400 Not Listed
Zinc 67.7 ppm 410 118 24,000 6222
Aluminum ppm 80,000 Not Listed Not sampled, but Inert Criteria number is hiqh

MRL
Phenol 20 NO ppb 420 <20 43,600
Benzl Alcohol 6 NO ppb 870 480,000
2-Methylphenol 6 NO ppb 63 , 80,000
4-Methylphenol 20 NO PPb 670 80,000
2,4-Dimethylphenol 6 NO ppb 29 32,000
LPAHs 1706 ppb 5200 700
Naphthalene 150 ppb 2100 3180
Benzoic Acid 100 NO ppb 650 338,000
Hexachlorobutadiene 20 NO ppb 29 160
Acenaphthylene 20 NO ppb. 560 Not Listed
Dimethyl Phthalate 20 NO ppb 1400 <20 78,700
Acenapthene 340 ppb 500 97,900
Dibenzofuran 180 ppb ,540 100- Not Listed
Fluorene 230 ppb 540 104,000
Diethyl Phthalate 20 NO ppb 1200 72200
N-Nitrosodiphenylamine 12 NO ppb 28 1790
Hexachlorobenzene 20 NO ppb 22 41.2
Pentachlorophenol 60 NO ppb 400 Detect 1/72 Detection limit may be too high for comparison
Phenanthrene 930 ppb 1500 Not Listed
Anthracene 56 ppb 960 2,006,000
Di-n-butyl Phthalate 20 NO ppb 5100 <20 Not Listed
HPAHs - 1832 ppb -12,000 2400
Fluoranthene 730 ppb 1700 631,000
Pyrene 480 ppb 2600 656,000
Butyl Benzl Phthalate 20 NO ppb 970 <20 2,190,000
Benz(a)anthracene 140 ppb 1300 .0.12/8.57 Carcinogenic PAH
Chrysene ; 150 ppb 1400 . 10 Carcinogenic PAH

~

Bis(2-ethylhexyl) Phthalate 180 ppb 8300 390 12,000
Di-n-cetyl Phthalate 20 NO ppb 6200 <20 Not Listed
Benzo(b)f1uoranthene 89 ppb } Total=3200 2J.2~· Carcinogenic PAH
Benzo(k)fluoranthene 74 ppb } 48~5 Carcinogenic PAH
Benzo(a)pyrene 76 ppb 1600 . " 42.6 Carcinogenic PAH
Indeno(1,2,3-cd)pyrene 53 ppb 600 .- 1.2 Carcinogenic PAH
Dibenz(a,h)anthracene 20 NO ppb 230 43.3
Benzo(Q,h,l)perylene 40 ppb 670 Not Listed
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c MOU Method B: 'soil-
Analvte MRL Result Unit COESL PH SL Inert Criteria GW BG Comments
Hexachloroethane ; 20 NO ppb 1400 62.5
2-Methylnaphthalene 150

~
ppb 670 Not Listed

1,2,4-Trichlorobenzene 20 NO ppb 31 8000
MOL

gamma-BHC (Lindane) 0.2 NO ppb 10 48
Aldrin 0.2 NO ppb 10 5.01
gamma-Chlordane 0.3 ppb 67.2
alpha-Chlordane 0.4 NO ppb 10 67.2
Dieldrin 0.9 ppb 10 1.44 Close to exceeding
Heptachlor 0.2 NO ppb 10 27.2
4,4'-DDE 0.8 ppb } Total = 6.9 Total =220 445
4,4'DDD 0.4 ppb } Not Listed
4,4'-DDT 2 ppb } 2320

MOL
Aroclor 1016 4 NO ppb Total PCBs=130 Totak180 24,100 1260 is the most toxic
Aroclor 1221 4 NO ppb Not Listed (1000-10,000 ppb generally used in the past for
Aroclor 1232 4 NO ppb Not Listed PCBs are not mobile, reason for the high number
Aroclor 1242 " 4 NO ppb Not Listed
Aroclor 1248 4 NO ppb Not Listed
Aroclor 1254 4 NO ppb Not Listed
Aroclor 1260 4 NO ppb 82,300

MOL
1,3-Dichlorobenzene 1 NO ppb 170 Not Listed
1,4-Dichlorobenzene 1 NO ppb '110 182
1,2-Dichlorobenzene 1 NO ppb 35 72,000

Tri-n-butvltin 0.005 NO oob 0.15 Not Listed

MOL = Method Detection Limit
'"MRL = Method Reporting Limit

COE SL = Army Corps of Engineers Screening Levels
PH SL = Apparent Portland Harbor S.ediment Baseline Maximum Value
Inert Criteria (metals only) - if below this, then could potentially dispose of waste in an unlined landfill, however, Health Dept. may have additional requirements
BG = background
Method B - Most restrictive, assumes residential and protective of groundwater/proposed new regulations
Not Listed - Either no value or calculation not oerformed
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Dredge Spoils Disposal O.
,. Gold~ndale Aluminum C

..
Ross Island...

... BarQe t--....

~ Morgan Bar...

.I Container Truck I ~ I
Incinerator...

(from POX) "'1

...
Truck (from POX)

..... Hillsboro LF

IV ,On Barge or

Dredge
.. Upland (unload f----
~

~ at POX)

.. Truck/Railcar (from .. Roosevelt LF... ...
POX) (Rebanko)

I

On Barge :-t="--~ Finley Buttes
(unload at - I '- ... LF
Boardman) I

I
I
I

I Truck (from f,.:_-;.) Boardman)
I

Boardman I

to..I
Goldendale

Oewater
,

____ .I "-. ...Facility
Facility

.... Give to other
site for fill

Landfill LI

DISPOSAL
TYPE C

$
di
S1

A:
is

In-Water M

$:
di
in
th

} : Incinerator

LI
c(
(~

TI
$!
di
in

REMOVAL . DEWATER TRANSPORT DISPOSAL

Other

S1

(t:
c:
d,

1/1
re

C
d,
(t

C
d, :
(t

Assumptions
1) Costs are relative with respect to each other and were estimated based on past experience and calls to vendors, contractors, 'agencies.~'
2) The relative costs are meant to be used for comparison only. Prior to option selection, detailed costs would need to be prepared. i····.;

3) Dredging cost estimate ($20K) based on quote prepared by Hickey Marine ($1OKfor dredging and $9K for disposal at Morgan Bar Site: .
Dredging estimate of $10K seemed low, increased to $20K (bid was significantly lower than other bids)
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Options 'Evaluation - DRAFT
1 Company (February, 2000)

COST COMMENTS Relative Cost

Probability of Success!
Confidence in Cost

Estimate

.....,

.'

OTHER COMMENTS

$30K for dredging and
disposal and $15K for

sampling/analyt!cal. Low to Moderate
Assumes that disposal cost
is similar to cost for
Morgan Bar disposal

Low

Due to PDX Harbor issues, Ross Island is currently not accepting
dredge spoils. DEQ sent Ross Island a letter recommending that
they do not accept Goldendale's dredge spoils without further
characterization (chemical analysis, bioassays, bioaccumulative
compounds) sampling.

$30K for dredging and
disposal. Cost does not
include potential sampling
that may be needed.

LF requires 7 additional
composite samples
(herbicides, pesticides,
TPH, PCBs, metals),
$55/ton (transport and
disposal), cost does not

,include dewatering

LF requires 2 additional
samples, $40-45/ton
(transport and disposal),
cost does not include
dewatering

Low to Moderate

Very High

Moderate to High

Moderate to High

Low

High

High

High

Multnomah Planning is not allowing dredge spoil disposal since the
area is in the flood plain - COE, Port of PDX, and Multnomah
County are meeting to determine if disposal at the site is an option

I· J

Very high transport and disposal fees

Need to pass the paint filter test, toxicity testing, etc. Possibility
that the material could be used for beneficial use (cover) at the
landfill - much lower fee

Need to pass the paint filter test, toxicity testing, etc. Possibility
that the material could be used for beneficial use (cover) at the
landfill - much lower fee

Moderate to High
. (for both

Waiting on disposal It t'a erna ives) -
requirements and cost data obi I

POSSI Y ower
.than other 2 LFs

High (dewater on barge)
Low to Moderate

(Dewater at Boardman
Facility)

Cost includes removal,
dewatering, and transport
(but not disposal)

Cost includes removal,
dewatering, and transport
(but not disposal)

9S.

tel

Low to Moderate

Low to Moderate

.'

Moderate

Low

Dependent on acceptance by WA Health Dept., Dept. of Ecology.
Also dependent on available space and a use for the material as
fill at the Goldendale facility. Also dependent on if covered,
proximity to gw and waterways, and type of soil in the area.

t

Find other site that may accept the material for fill purposes. May
be difficult to convince other site that the material is "clean".
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Draft Analytical Results
June 2000 Sampling· Goldendale Aluminum Company

~ -.------.-cfciklendale Dock Sampl....
1mOfedg.

MDU Composlta YOU Avergae of Reference

Anallite MRL SIImllle Unit MRL GAC~01 GAC402 GAC.Q03 GACoOO4 GAC-OOli 6SRmllias SarnDle

G~InSJza

" VtIIVFloe sand % 19.1121.1/19.9 15.1 14.1 12.7 15.8 15.4 6.89

'IllSI. % 58.3/54.01ll5.0 63.7 60.9 68.2 63.3 62.9 65.3

lnorg.nlc::s
Ammonia as Ntboglln ppm 131 139 155 146 161 146 100

SUlllde, TOlal ppm ,6.4 6.6 5.8 4.8 21.4 9.4 127

ToI8l Organic CarbOn % 1.91 2.22 2.44 2.26 2.47 2.26 2.06

Metals
Aluminum 10 NA ppm 30700 37100 33300 35400 34000 34100 27100

Antimony 0.05 0.12 ppm 0.18 0.14 0.15 0.12 0.12 0.142 0.29

ArMnk: 0.5 3 PIlm 2.9 3.7 3.4 3.7 3.8 3.5 9.9

Cadmium 0.05 0,17 ppm 0.17 0.16 0.17 0.17 0.17 0.1611 1

Chromium 0.2 21.1 ppm 21.3 25.2 ".,24 25.2 23.5 23.84 22

COpp« 0.1 a.a ppm 31.6 34 32.5 32.9 32.3 32.66 32.3

leIId O.~ 12 ppm '13.3 11.5 12.4 12.6 11.6 12.28 24.2

Merc::uJY 0.2 0.08 ppin NO NO NO NO NO NO NO

NIc::keI 0.2 ZO.7 ppm 19.2 21.9 20.9 21.5 21.1 20.92 19.3

SIveI 0.02 0.08 ppm 0.19 0.18 0.18 0.17 0.15 0.174 0.19

lIno 0.5 87.7 ppm 68.5 70.8 ; 71.7 73.1 70.8 70.98 155

Tri-fl-bulyIUn (porewateil 0.005 NO ppb
Trkl·butytlln Gallon ppb 9.3 7.6 36 19 6.3 15.64 3.2

MRI. MOL
Pl\enol 20 NO ppll 1 2 2 2 1 1 2 NO
Benzj A1ool1ol 6 ND IIPb II NO NO NO NO NO NO NO
2-Melhylphenol 6 ND ppb 20 NO NO NO NO NO NO NO
4-Nelhylphenol 20 NO ppb 21 NO NO NO ND NO NO NO
2,4-0ln1elhylpl>enol 6 NO ppb 29 NO NO NO NO NO NO NO

. NaphthaJanll 110 ppb 1 19 3 5 7 1 7 2

~Nold 100 NO . ppb 20 90 NO -NO NO NO 70

H4Iuc::tJkllobuIadIene 20 NO ppb 2 NO NO NO NO NO NO NO
AoellBPhlhy4ene 20 ND ppb 1 9 1 2 2 NO 1

O!meitJyl Ph1halala 20 ND ppb 1 NO NO NO NO NO NO NO
Aca".plhenB 3.«l ppb 3 120 6 17 36 NO NO
Dlbelllofl.lran 110 ppb 1 6-4 3 11 20 NO NO
Fluorene 230 ppb 1 170 5 19 48 1 ~9 1

~Ph1he_ 20 NO ppb. 1 1 2 1 NO 1 1

N-NilroIIoOlphenylmnln. 12 NO PI'b 2 NO NO NO NO NO NO NO
HelalohlQrobenzene 20 NO IIPb 1 NO NO NO NO NO NO NO
PenlachlorophenOI 60 ND· ppb 9 NO NO NO NO ND NO NO
Phellllnlhrelle 930 pp!) 2 2200 33 110 370 a 544 10

AlllhlaeenB 68 ppb 1 430 5 17 25 2 96 3

Ol-n·bUl\-! PhthlllelB 20 ND ppb 2 4 4 4 4 13 6 2

TotaIl.PAHII 1706 3043 &9 171 494 26 90

F1l.lDranlhenB no ppb 1 3000 69 200 640 19 786 26

Pyrena 480 ppb 1 2300 55 160 360 18 583 32

BUlVl Ben~' Phlhalille 20 ND ppb 1 4 9 31 10 5 12 3

Benz{ajanlhracelle 1010 pPb 1 740 19 71 89 8 187 16

ChlVMfl4l 110 ppb 1 900 28 76 74 12 218 23

8ls(2.elhYlhexvfl PhlhaIM 180 ppb 2 2700 190 290 150 95 685 33

OI-n-oolyl Phlhlllate 20 NO ppb 1 11l 7 11 5 4 9 NO
eelllO{bjfluoranlh.ne at ppb 1 720 24 95 66 10 153 22

Apparent POX Harbor
Sediment BaSi!lIn.
Ma>;Vailli!

<5
<5
0.6
oil
60
30
0.1
32
1.4
118

NA

<20

<20

100

Oele<;[

<20
700

<20

390
<20
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896000-9 pqpuaddv

Ben2:xI(IlltIuo'*- 74 ppb 1 540 14 ~2 42 7 131 15

8enzo(a)ptnlll8 1a ppb 1 640 16 70 45 6 1~1l 23
Indeno(1,2,3-cd)1I'I'I'lI1le sa· ppb 1 370 10 31 21 6. 88 HI
01benZ(8,h)alllhRlcene 20 NO ppb 1 85 2 7 4 1 20 3

aenzo(g,h.ll~ 40 ppb 1 290 10 26 16 6 70 19

Total HPAHs 1m S68S 245 798 1377 95 201 I 2400

HlIXlWhloloelhllne 20 ND ppIJ 3 NO NO NO NO NO NO NO
2-Me1t\ylnl1ph1h8ll1ne 160 ppb 1 15 3 5 6 NO. NO
1,2,....TrlohblObenz8118 20 NO· PllII :I NO NO NO NO NO NO NO

Ol'ganochlOl'I ... Pesticides
MOL. MRL.

alph.BHC ppb 1 NO NO NO NO NO NO NO I DOTs (Iola~

b.,l.·BHC ppb 1 NO NO NO NO NO NO NO 220

g8mm.·BHC (Uldane) 0.2 NO ppb 1 NO NO NO NO NO NO NO
dlJla-8HC ppb 1 NO NO NO NO NO NO NO
HllplachkW 0.2 ND ppb 1 NO NO NO NO NO NO NO

AIdriIl 0.2 HD ppb 1 NO NO NO NO NO NO NO
Heptactikw, Epoxlda ppb 1 NO NO NO NO NO NO NO

gemml~ 0.3 ppb 1 NO NO NO NO NO NO NO
Endosllf8il1 ' ppb 1 NO NO NO NO NO NO NO
B1p/lB,chioi-danil 0.4 NO ppb 1 NO NO NO NO NO NO NO
Dieldrin 0.- ppb 1 NO NO NO NO NO 'NO "lO

","'-DO~ 0.' ppb 1 i.' 2,. 2.4 2.3 2.4 2.28 4

Endlln ppb 1 NO NO NO NO NO NO NO
Endosllllnll ppb 1 NO NO NO NO NO NO NO
4.4'DOD 0.4 ppb 1 t.IO NO 1 1.3 1.2 1.7

Endrln~ ppb 1 NO NO NO NO NO NO NO
EndalIll18n8uIaIe ppb 1 NO NO NO NO NO NO NO
4,4'·OOT 2 ppI) 1 NO NO NO 1.1 NO NO
Endrln Ketone ppb 1 NO NO NO NO NO NO NO
M&lhClMyl:hIol' ppb 1 NO NO NO NO NO NO NO
TOJIIIQh8ne ppb 1 NO NO NO NO NO NO NO

PCBs
MOL MRl.

ArooIollQ16 .. ND ppb 10 NO NO NO NO NO NO NO I PCBs (1otB~

ArocIor1221 .. ND ppb 20 NO NO NO NO NO NO NO "'80
Afoolor 1232 4 No ppb 10 NO NO NO NO NO NO NO
ArooIoI1242 4' NO ppb 10 NO NO NO NO NO NO NO
Afoclol 1248 .. NO ppb 10 NO NO NO NO NO NO NO
....OCIDr 1264 .. No ppb 10 NO NO NO NO NO NO NO
ArocIor1260 4 NO ppb 10 NO NO NO NO NO NO NO

MOL
1,3·0IclhIofobBnan. 1 NO ppb 10-14 NO NO· NO NO NO NO NO
1.4-0Iah1lMotlenane 1 ND ppb 10-14 NO NO NO NO NO NO NO
1 2-01ohlcllallenzena 1 ND b 10-1'L NO NO NO NO NO NO NO

MD!.. t.t8IIIod Deledion L.lm~
MRL • MeIhod Rliportng L.lm~
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CH2M HILL

825 NE Multnomah

Suite 1300

Portland, OR

97232-2146

Tel 603.236.6000

F.x 503.736.2000

June 2, 2000

Jennifer Sutter
Department of Environmental Quality
Northwest Region Portland Office
2020 SW 4th Avenue, Suite 400
Portland, OR 97201-4987

Subject Sampling and Analysis Work Plan
For the Planned Dredging Activities at
Goldendale Alumina Unloading Facility

Dear Ms. Sutter:

Proud Sponsor of

National Engineers Week 2000

Attached is a copy of the Sampling and Analysis-Work Plan for the planned dredging
activities at the Goldendale Alumina Unloading Facility. The work plan addresses the issues
that were discussed during-our May 18,2000 meeting at the DEQNorthwest Region office.
We appreciate your timely review of this document so that we can meet our planned
sampling date of June 12,2000 and the subsequent dredging activity planned for July or
August of this summer.

Sincerely,

Paul Lafrance, P.E.
Project Manager, CH2M HILL

c: Bruce Stirling/DEQ
Tom Gainer/DEQ
Gerald Miller/Goldendale Aluminum Company
Wayne Wooster/Goldendale Ahuninum Company
Tim Furlong/Goldendale Aluminum Company
Lyle Blanchard/Goldendale Aluminum Company
Louis Ferreira/Stoel Rives

Appendix15-000969



Sampling and Analysis Work Plan
For the Planned Dredging Activities at

Goldendale Alumina Unloading Facility

Prepared for

Goldendale Aluminum Company
June 2000

Prepared by

CH2MHILL
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Introduction
This work plan was prepared at the request of Oregon Department of Environmental
Quality (DEQ)per Tom Gainer's letter to Goldendale Aluminum Company (GAC), dated
April 20,2000. This plan describes the work that GAC will conduct in the summer of 2000.
The work includes sampling and dredging of sediment adjacent to their dock.

Goldendale met with DEQ on May 18, 2000 to discuss the work planned for this summer
and the sampling and analysis requirements. The majority of this document reflects what
was agreed to by the two parties at that meeting.

Background

Dredging Permit
GAC was issued a permit in September 1999 to conduct maintenance dredging at its dock.
The permit authorizes GAC to dredge sediment to a depth of 38 feet below mean low water
level (MLWL) and deposit the spoils at the Ross Island facility. It is imperative that the
accumulated sediment be removed so that ships can dock at the facility.

CH2M HILL collected sediment samples adjacent to the GAC dock on February 12, 1999.
The purpose of the sampling was to fulfill a request made by the Corps of Engineers (CaE)
Portland District Office that sediments proposed to be dredged from the GAC dock be
characterized. Sediment samples were collected at three locations adjacent to the dock.
Equal volumes of the three samples were composited into one sample that was submitted
for laboratory analysis. The sample was tested for the COE Tier lIB analyte list, which is
contained in the Dredged Material Evaluation Framework (Corps, et al., 1998).

The sampling results were compared to screening levels detailed in the Dredged Material
Evaluation Framework. The screening levels are concentrations at or below which sediment is
judged to be suitable for aquatic disposal without the need for biological testing. The
analytical results indicated that there were no chemical constituents or physical parameters
of concern in sediments adjacent to the GAC site. For all parameters analyzed either the
analytes were not detected, or concentrations were well below the screening levels.

Additional sampling (Phase I, see below) has been requested by DEQ to further characterize
the sediments before disposing of them at Ross Island. DEQ requested three bioassays be
conducted on the sediment to be dredged. If the results of the bioassays show the sediments
to be suitable for in-water disposal, the material will be deposited at Ross Island.

Preliminary Assessment
GAC prepared a preliminary assessment report and submitted it to DEQ in March 2000
(Preliminary Assessment for the Goldendale Alumina Unloading Facility, CH2M HILL, March
2000). DEQ has requested that three sediment samples be collected and analyzed (Phase II,
see below) for the constituents of concern (PAHs) that may be linked to past practices at the
GAC site. The samples will be collected after dredging is completed from the top J-foot of
sediment. The samples will represent the sediment that has been uncovered by the dredging
activity.
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Planned Dredging
The area to be dredged is adjacent to the CAe dock and is shown in Figure 1. The majority
of the sediment will be removed from the area directly in front of the dock between the third
and fourth dolphin. Included in Appendix A is a set of figures that show the sediment
surface elevation in feet below MLWL. Areas with elevation less than 38 feet below MLWL
will be dredged.

Dredging is tentatively scheduled to be conducted in July or August, 2000. The dredging
contractor will dredge using a clamshell bucket and either a cable arm or digging arm.

Prior to dredging, the GAC sediments will be sampled and chemical analysis and bioassays
will be conducted. If the samples show that the material is suitable for in-water disposal (per
COE Guidelines), the dredged sediments will be sent to the Ross Island facility. If the
sediments is determined to not be suitable for in-water disposal, an alternative disposal site
will be identified.

Sampling and Analysis
There will be two phases of sampling that are planned at the Goldendale facility. Phase I is
scheduled for June 12, 2QOO and involves the sampling required to send the dredge spoils to
Ross Island. Phase II sampling is being conducted as part of the Preliminary Assessment
effort and will help determine if the GAC site is a significant source of sediment
contamination adjacent to the site. Phase II will occur after the dredging has been
completed.

Phase I
Five samples will be collected from the area to be dredged, as shown in Figure 1. David
Evans and Associates will collect the samples from their boat using a ponar clamshell
sampler. Ponar clamshell samplers are generally capable of collecting samples to a depth of
6 to 9 inches, but an effort will be made to collect samples to the bottom of the dredging
depth. Since the majority of the area needs to be dredged approximately I-foot, samples
collected using the clamshell sampler are believed to be representative of the material to be
dredged. Samples will be analyzed for the constituents listed in Table 1. In addition, three
bioassays will be conducted. The type of bioassay tests that will be run are shown in Table 2.
Adequate volume of sediment will have to be collected at each of the five sampling locations
so that both chemical analysis and bioassay testing can be conducted.

After receiving the chemical analytical results, Goldendale will schedule a meeting with
DEQ to discuss the results and to select three of the five samples for bioassay tests. If the
results show high constituent levels and it is believed that the samples will fail the bioassay
tests, Goldendale may choose to not run bioassays due to the high costs of the tests. The
dredge spoil material would then have to be disposed of in a landfill or other upland site.

2
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TABLE 1:DREDGE SPOILS CHEMICAL ANALYTE LIST

Metals

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead

Mercury
Nickel
Silver
Zinc
Aluminum

LPAHs

Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenapthene

Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butyl Phthalate

HPAHs

Fluoranthene
Pyrene
Butyl Benzl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate

Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo( k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz( a.h)anthracene
Benzo(g,h,l)perylene
Hexachloroethane
2-Methylnaphthalene
1,2,4-Trichlorobenzene

Other

Phenol
Benzl Alcohol
2~Methylphenol

4-Methylphenol
2,4-0imethylphenol
gamma-BHC
(Lindane)
Aldrin
gamma-Chlordane
alpha-Chlordane
Dieldrin
Heptachlor
4,4'-DDE
4,4'ODD
4,4'-DDT
Aroclor 1016,1221
Aroclor 1232, 1242
Aroclor 1248,1254
Aroclor 1260
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Tri-n-butyltin

Grain-size analysis
TOC
Ammonia/Sulfide

TABLE 2:DREDGE SPOILS BIOASSAY TESTS

Bioassay Test

Amphipod - Hyalella 10-day
chronic screen

Midge - Chironomid 10-day
chronic screen

Type of Test

Survival

Survival and Growth

Number of Tests ..

4

4

• Hyalella and Chironomid tests will be conducted on each of the three sediment samples and the reference
samples (assumes that only one reference sample will be required)

3
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Reference Samples
Bioassays must be run with a reference sediment sample which is well-matched to the
dredge sediments for grain-size and total organic carbon. The number of reference samples
required is dependent on the homogeneity of the sediment to be dredged. A minimum of
one reference sample will need to be collected near the confluence of the Willamette and
Columbia Rivers. Reference and test samples are required to be analyzed for total solids,
total volatile solids, total organic carbon, ammonia, sulfides, and grain-size. The Port of
Portland recently collected samples in this location. Sediments in this location are
considered "clean" and have a wide range of grain size. Locations and gradation for the
samples collected by the Port of Portland are included in Appendix B. The GAC sediment is
believed to be composed mostly of silt and very fine sand. The 1999 sampling gradation
results are shown in Table 3.

Wet-sieving will be conducted on the dredge sediment samples and the reference sample to
ensure similar gradation. If the dredge sediment is relatively homogeneous, then only one
reference sample with similar gradation will need to be collected.

The wet-sieving technique is described in Section 9.5 of the Dredged Material Evaluation
Framework (DMEF) (November 1998) and is described in the following sentences. Wet
sieving is accomplished using a 63-rnicron (#230) sieve and a graduated cylinder; 100 ml of
sediment is placed in the sieve and washed thoroughly until the water nms dear. The
volume of sand and gravel remaining in the sieve is then washed into the graduated
cylinder and measured. This represents the coarse fraction; the fines content is determined
by subtracting this number from 100. Wet-sieving results will not perfectly match the dry
weight-normalized grain size results from the laboratory analysis, but should be relatively
close.

TABLE 3:GAC SEDIMENT SAMPLE GRADATION (1999 SAMPLING EVENT)

Soli Type

Gravel

Very Coarse Sand

Coarse Sand

Medium Sand

Fine Sand

Very Fine Sand

Silt

Clay

Percent(%) of Total Weight Recovered

0.09

0.21

0.29

0.58

6.53

23.0

58.1

8.39

Bioassay Interpretive Criteria
The following section explains how the bioassay results will be interpreted and was taken in
part from Section 9.2.4 of the DMEF.

4
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The response of bioassay organisms exposed to GAC sediments will be compared to the
response of these organisms in both control and reference treatments. This will determine
whether the material is suitable for unconfined aquatic disposaL Biological test
interpretation relies on two levels of observed response in the test organisms. These are
known as one-hit and two-hit failures. The bioassay-specific guidelines for each of these
response categories is listed below.

One-Hit Failure - When anyone biological test shows a test sediment response relative to
the negative control and reference sediment which exceeds the bioassay-specific response
guidelines, and which is statistically different from the reference, the sediment will be
judged unsuitable for aquatic disposal.

Two-Hit Failure - When any two biological tests show test sediment responses, which are
less than the bioassay specific guidelines noted above for a single-hit failure, but show a
lower level effect and are significantly different statistically from the reference sediment, the
sediment will be judged unsuitable for aquatic disposal.

Due to the intrinsic variability of sediment bioassays, the results from the three tests will be
considered collectively to decide if in-water disposal is applicable.

Phase II
Phase II sampling will be conducted after dredging is completed and will focus on the top
foot of sediment that remains after dredging. These samples will be analyzed for chemicals
of concern (see Table 4). The list of chemicals in Table 4 was selected based on the 1999
sampling results discussed above. PAHs and dibenzofuran were identified as being present
in the sediments. Although these constituents are not believed to be attributed to past
practices at the site, analysis will be conducted to determine their presence (or lack of) in the
sediments. If present, the source (whether from onsite or offsite sources) of the constituents
will need to be determined. Sample locations are shown in Figure 2.

TABLE 4:CHEMICALS OF CONCERN ANALYTE LIST

LPAHs

Naphthalene

Acenaphthylene
Acenapthene
Fluorene
Phenanthrene
Anthracene
2-Methylnaphthalene

HPAHs

Fluoranthene
Pyrene
Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,l)perylene

5

Other

Dibenzofuran
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DEQ Approval of Dredging Activity
After the analytical results have been reviewed by Goldendale, a meeting with DEQ will be
scheduled to discuss the laboratory data and planned dredging. It is understood by
Goldendale that if the analytical results corne back positive, DEQ is committed to expediting
their review of the data and granting Goldendale approval to commence with their planned
dredging activity.

6
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Reference Sediment Sample Locations
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.Introduction
This work plan was prepared at the request of Oregon Department of Environmental
Quality (DEQ) per Tom Gainer's letter to Goldendale Aluminum Company (GAC), dated
Apri120,2000. This plan describes the work that GAC will conduct in the summer of 2000.
The work includes sampling and dredging of sediment adjacent to their dock.

Goldendale met with DEQ on May 18,2000 to discuss the work planned for this summer
and the sampling and analysis requirements. The majority of this document reflects what
was agreed to by the two parties at that meeting.

Background

Dredging Permit
Gl~C was issued a permit in September 1999 to conduct maintenance dredging at its dock.
The permit authorizes CAC to dredge sedirnen ~ to a depth of 38 feet below mean low water
level (MLWL) and deposit the spoils at the Ross Island facility. It is imperative that the
accumulated sediment be removed so that ships can dock at the facility.

CH2M HILL collected sediment samples adjacent to the GAC dock on February 12,1999.
The purpose of the sampling was to fulfill a request made by the Corps of Engineers (COE)
Portland District Office that sediments proposed to be dredged from the GAC dock be
characterized. Sediment samples were collected at three locations adjacent to the dock.
Equal volumes of the three samples were composited into one sample that was submitted
for laboratory analysis. The sample was tested for the COE Tier lIB analyte list, which is
contained in the Dredged Material Evaluation Framework (Corps, 'et al., 1998).

The sampling results were compared to screening levels detailed in the Dredged Material
Evaluation Framework. TI1e screening levels are concentrations at or below which sediment is
judged to be suitable for aquatic disposal without the need for biological testing. The
analytical results indicated that there were no chemical constituents or physical parameters
of concern in sediments adjacent to the GAC site. For all parameters analyzed either the
analytes were not detected, or concentrations were well below the screening levels.

Additional sampling (Phase I, see below) has been requested by DEQ to further characterize
the sediments before disposing of them at Ross Island. DEQ requested three bioassays be
conducted on the sediment to be dredged. If the results of the bioassays show the sediments
to be suitable for in-water disposal, the material will be deposited at Ross Island.

Preliminary Assessment
CAe prepared a preliminary assessment report and submitted it to DEQ in March 2000
(Prelimillary Assessmentfor the Goldendale Alumina Unloading Facility, CH2M HILL, March
2000). DEQ has requested that three sediment samples be collected and analyzed (Phase II,
see below) for the constituents of concern (PAHs) that may be linked to past practices at the
CAC site. The samples will be collected after dredging is completed from the top I-foot of
sediment. The samples will represent the sediment that has been uncovered by the dredging
activity.
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Planned Dredging
The area to be dredged is adjacent to the GAC dock and is shown.inFigure 1. The majority
of the sediment will be removed from the area directly in front of the dock between the third
and fourth dolphin. Included in Appendix A is a set of figures that show thesediment
surface elevation in feet below MLWL. Areas with elevation less than38 feet below MLWL
will be dredged.

Dredging is tentatively scheduled to be conducted in July or August, 2000. The dredging
contractor will dredge using a clamshell bucket and either a cable arm or digging arm.

Prior to dredging, the GAC sediments will be sampled and chemical analysis and bioassays
will be conducted. If the samples show that the material is suitable for in-water disposal (per
COE Guidelines), the dredged sediments will be sent to the Ross Island facility. If the
sediments is determined to not be suitable for in-water disposal, an alternative disposal site
will be identified.

Sampling and Analysls
There will be two phases of sampling that are planned at the Goldendale facility. Phase I is
scheduled for June 12, 2000 and involves the sampling required to send the dredge spoils to
Ross Island. Phase II sampling is being conducted as part of the Preliminary Assessment
effort and will help determine if the GAC site is a significant source of sediment
contamination adjacent to the site. Phase II will occur after the dredging has been
completed.

Phase I
. Five samples will be collected from the area to be dredged, as shown in Figure 1. David
Evans and Associates will collect the samples from their boat using a ponar clamshell
sampler. Ponar clamshell samplers are generally capable of collecting samples to a depth of
6 to 9 inches, but an effort will be made to collect samples to the bottom of the dredging
;:~epth. Since the majority of the area needs to be dredged approximately 'l-foot. sunples
collected using the clamshell sampler are believed to be representative of the material to be
dredged. Samples will be analyzed for the constituents listed in Table 1. In addition, three
bioassays will be conducted. The type of bioassay tests that will be run are shown in Table 2.
Adequate volume of sediment will have to be collected at each of the five sampling locations
so that both chemical analysis and bioassay testing can be conducted.

After receiving the chemical analytical results, Goldendale will schedule a meeting with
DEQ to discuss the results and to select three of the five samples for bioassay tests. If the
results show high constituent levels and it is believed that the samples will fail the bioassay
tests, Goldendale may choose to not run bioassays due to the high costs of the tests. The
dredge spoil material would then have to be disposed of in a landfill or other upland site.

2
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Reference Samples

Bioassays must be run with a reference sediment sample which is well-matched to the
dredge sediments for grain-size and total organic carbon. The number of reference samples
required is dependent on the homogeneity of the sediment to be dredged. A minimum of
one reference sample will need to be collected near the confluence of the Willamette and
Columbia Rivers. Reference and test samples are required to be analyzed for total solids,
total volatile solids, total organic carbon, ammonia, sulfides, and grain-size. The Port of
Portland recently collected samples in this location. Sediments in this location are
considered "clean" and have a wide range of grain size. Locations and gradation for the
samples collected by the Port of Portland are included in Appendix B. The GAC sediment is
believed to be composed mostly of silt and very fine sand. The 1999 sampling gradation
results are shown in Table 3.

Wet-sieving will be conducted on the dredge sediment samples and the reference sample to
ensure similar gradation. If the dredge sediment is relatively homogeneous, then only one
reference sample with similar gradation will need to be collected.

The wet-sieving technique is described in Section 9.5 of the Dredged Material Evaluation
Framework (DMEF) (November 1998) and is described in the following sentences. Wet
sieving is accomplished using a 63-micron (#230) sieve and a graduated cylinder; 100 rnl of
sediment is placed in the sieve and washed thoroughly until the water runs clear. The
volume of sand and gravel remaining in the sieve is then washed into the graduated
cylinder and measured. This represents the coarse fraction; the fines content is determined
by subtracting this number from 100. Wet-sieving results will not perfectly match the dry
weight-normalized grain size results from the laboratory analysis, but should be relatively
close.

TABLE 3: GAC SEDIMENT SAMPLE GRADATION (1999 SAMPLING EVENT)

Soli Type

Gravel

Very Coarse Sand

Coarse Sand

Medium Sand

Fine Sand

Very Fine Sand

Sill

Clay

Percent (%) of Total Weight Recovered

0.09

0.21

0.29

0.58

6.53

23.0

58.1

8.39

Bioassay Interpretive Criteria

The following section explains how the bioassay results will be interpreted and was taken in
part from Section 9.2.4 of the DMEF.

4
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The response of bioassay organisms exposed to GAC sediments will be compared to the
,response of these organisms in both control and reference treatments. This will determine
whether the material is suitable for unconfined aquatic disposal. Biological test
interpretation relies on two levels of observed response in the test organisms. These are
known as one-hit and two-hit failures. The bioassay-specific guidelines for each of these
response categories is listed below.

One-Hit Failure - When anyone biological test shows a test sediment response relative to
the negative control and reference sediment which exceeds the bioassay-specific response
guidelines, and which is statistically different from the reference, the sediment will be
judged unsuitable for aquatic disposal.

Two-Hit Failure - When any two biological tests show test sediment responses, which are
less than the bioassay specific guidelines noted above for a single-hit failure, but show a
lower level effect and are significantly different statistically from the reference sediment, the
sediment will be judged unsuitable for aquatic disposal.

Due to the intrinsic variability of sediment bioassays, the results from the three tests will be
considered collectively to decide if in-water disposal is applicable.

Phase II
Phase II sampling will be conducted after dredging is completed and will focus on the top
foot of sediment that remains after dredging. These samples will be analyzed for chemicals
of concern (see Table 4). The list of chemicals in Table 4 was selected based on the 1999
sampling results discussed above. PAI-Is and dibenzofuran were identified as being present
in the sediments. Although these constituents are not believed to be attributed to past
practices at the site, analysis will be conducted to determine their presence (or lack of) in the
sediments. If present, the source (whether from onsite or offsite sources) of the constituents
will need to be determined. Sample locations are shown in Figure 2.

TABLE 4: CHEMICALS OF CONCERN ANALYTE UST

LPAHs

Naphthalene

Acenaphthylene
Acenapthene
Fluorene
Phenanthrene
Anthracene
2-Methylnaphthalene

HPAHs

Fluoranthene

Pyrene
Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,l)perylene

5

Other

Dibenzofuran
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DEQ Approval of DredgingAA~tivity

After the analytical results have been reviewed by Goldendale, a meeting with DEQ will be
scheduled to discuss the laboratory data and planned dredging. It is understood by
Goldendale that if the analytical results corne back positive, DEQ is committed to expediting
their review of the data and granting Goldendale approval to commence with their planned
dredging activity.

6
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TABLE 1:DREDGE SPOILS CHEMICAL ANALYTE LIST

Metals

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead

Mercury
Nickel
Silver
Zinc

- Aluminum

LPAHs

Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenapthene

Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butyl Phthalate

HPAH~-'"

Fluoranthene
Pyrene
Butyl Benzl Phthalate
Benz(a)anth racene
Chrysene
Bis(2-ethylhexyl) Phthalate

Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,l)perylene
Hexachloroethane
2-Methylnaphthalene
1,2,4-Trichlorobenzene

Other

Phenol
Benzl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
gamma-BHC
(Lindane)
Aldrin
gamma-Chlordane
alpha-Chlordane
Dieldrin
Heptachlor
4,4'-00E
4,4'000
4,4'-00T
Aroclor 1016, 1221
Aroclor 1232, 1242
Aroclor 1248, 1254
Aroclor 1260
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Tri-n-butyltin

Grain-size analysis
TOC
Ammonia/Sulfide

TABLE 2: DREDGE SPOILS BIOASSAY TESTS

Bioassay Test

Amphipod - Hyalella 10-day
chronic screen

Midge - Chironomid 10-day
chronic screen

Type of Test

Survival

Survival and Growth

Number of Tests *

4

4

• Hyalella and Chironomid tests will be conducted on each of the three sediment samples and the reference
samples (assumes that only one reference sample will be required)

3
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825 NE Mullnomah

POXlOI079llOO2.DOC

Fax 503.235.2445

?UUl

97232-21·16

Tel 5ll3.235.5000

Suite 1300

Portland, OR

NORTHWEST REGION

t:j~~f gt: ENVIRONMENTALObAUTV
AEcerVEO

Paul LaFrance, P.E.
Process/Environmental Engineer

c: Wayne Wooster/Goldendale Aluminum Company
Gerry Miller/Goldendale Aluminum Company
Tim Furlong/Goldendale Aluminum Company
Louis Ferreira/Stoel Rives

CH2MHILL

Dear Tom:

March 21, 2001

We are pleased to provide you with the Preliminary Assessmentand Dredging Sampling Results
Report for the Goldendale Aluminum Company Unloading Facility. This report presents the
results of the sampling conducted at the facility in conjunction with the preliminary
assessment and dredging activities. Analytical results for Phases I and II are summarized.
Phase I sampling was conducted prior to dredging, and Phase II sampling was conducted
after dredging was completed. Stonnwater analytical results are also summarized.

I

Sincerely,

157286.AO.02

Mr. Tom Gainer
Senior Environmental Engineer
Oregon Department of Environmental Quality
Northwest Region
2020 SW Fourth Avenue, Suite 400
Portland, OR 97201-4987

Subject: Goldendale Aluminum Company Unloading Facility

If you have any questions or comments on the report, feel free to call me at 503/235-5022,
ext. 4316.

CI-12MHILL
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Introduction
This report presents the results of the sampling conductedat the Goldendale Aluminum
Company (GAC) Portland Unloading Facility. Two phases of sediment sampling were
conducted in conjunction with the preliminary assessment (PA) and dredging activities at
the facility. Phase I sampling was conducted after completing the PA J but prior to dredging.
Phase I chemical and biological analyses were required prior to transporting the dredge
spoils to Ross Island for in-water disposal. Phase II sampling was part of the PA effort and
was conducted after dredging was completed.

A stormwater sample was analyzed for polycyclic aromatic hydrocarbons (PAHs) as well as
oil and grease in addition to the analyte list specified in GAC's stormwater permit. Storm
water samples are collected biannually during significant rain events where adequate flow
through the facility outfall is generated. The purpose of the additional analyses was to
determine if facility operations were contributing to PAHs found in the sediments near the
GAC dock. Analytical results showed no PAHs or oil and grease constituents detected.
Results are presented later in this document.

Background

Preliminary Assessment
GAC prepared a PA report and submitted it to the Department of Environmental Quality
(DEQ) in March 2000 (PreliminanJ Assessmentfor the Goldendale Alumina Unloading Facility,
CH2M HILL, March 2000). The PA was performed in response to a request by DEQ that
CAC conduct a PA to determine whether a specific hazardous substance release or past
operation at the site could be linked to contamination of adjacent river sediments. DEQ
requested the PA as part of a strategy recommendation completed for the site (DEQ ECSI
No. 2440, 1999).

Dredging Permit
GAC was issued a permit in September 1999 to conduct maintenance dredging at its dock.
The permit authorized GAC to dredge sediment to a depth of 38 feet below mean low water
level (MLWL) and deposit the spoils at the Ross Island facility. It was imperative that the
accumulated sediment be removed so that ships can dock at the facility.

CH2M HILL collected sediment samples adjacent to theCAC dock on February 12, 1999.
The purpose of the sampling was to fulfill a request made by the Ll.S. Army Corps of
Engineers (COE) Portland District Office that sediments to be dredged from the GAC dock
be characterized. Sediment samples were collected at three locations adjacent to the dock.
Equal volumes of the three samples were composited into one sample that was submitted
for laboratory analysis. The sample was tested for the COE Tier lIB analyte list, which is
contained in the Dredged Material Evaluation Framework (Corps, et al., 1998). Sampling
locations and results are discussed in the PA.

The sampling results were compared to screening levels detailed in the Dredged Material
Evaluation Framework. The screening levels are concentrations at or below which sediment is

POXlOl0680029.DOC
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PRELIMINARY ASSESSMENT AND DREDGING SAMPLING RESULTS

Phase I Sampling

judged to be suitable for aquatic disposal without the need for biological testing. The
analytical results indicated that there were no chemical constituents or physical parameters
of concern in sediments adjacent to the CAC site. For all parameters analyzed either the
analytes were not detected, or concentrations were well below the screening levels.

Additional sampling (Phase I) was requested by DEQ to further characterize the sediments
before disposing of them at Ross Island. Prior to dredging, it was required that sediments at
the CAC dock be sampled and chemical analysis and bioassays be conducted.

Five samples were collected on June 12, 2000, from the area to be dredged, as shown in
Figure 1. David Evans and Associates collected the samples from their boat using a ponar
clamshell sampler. Samples were collected in the top 1 foot of sediment. Chemical analyses
were conducted on the five samples and the results are shown in Table 1. Laboratory data
sheets are included in the appendix.

Bioassays of the samples were also required to ensure that the sediments were suitable to
dispose of at Ross Island. Bioassays are run with a reference sediment sample that is well
matched to the dredge sediments for grain size and total organic carbon. A reference sample
was collected near the confluence of the Willamette and Columbia Rivers. Analytical results
for the reference sample are shown in Table 1.

After receiving the chemical analyses results, CAC and DEQ selected three of the five
samples in addition to the reference sample for bioassays, However, shortly thereafter Ross
Island announced that they were no longer accepting dredge spoils from the Portland
Harbor, and the bioassays were aborted. CAC then began to explore disposing of the dredge
spoils at a landfill.

PDX1010680029.DOC2
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I PREliMINARY ASSESSMENT AND DREDGI NG SAMPliNG RESULTS

I
TABLE 1

I
Phase I Analytical Results
Goldendale aluminum Company, June 2000 Sampling

Goldendale Dock Samples

I MDU Reference
Analyte Unit MRL GAC·OO1 GAC~02 GAC-003 GAC-004 GAC-005 Sample

1,2,4-trichlorobenzene ppb 3 NO NO NO NO NO NO

I MRL
1,3-0ichlorobenzene ppb 10-14 NO NO NO NO NO NO

1,4-Dichlorobenzene ppb 10-14 NO NO NO NO NO NO

I 1,2-0ichlorobenzene ppb 10-14 NO NO NO NO NO NO

Organochlorine Pesticides MRL
alpha-SHC ppb 1 NO NO NO NO NO NO

I beta-SHC ppb 1 NO NO NO NO NO NO

gamma-SHC (Lindane) ppb 1 NO NO NO NO NO NO

delta-SHe ppb 1 NO NO NO NO NO NO

I Heptachlor ppb 1 NO . NO NO NO NO NO

Aldrin ppb 1 NO NO NO NO NO NO

Heptachlor Epoxide ppb 1 NO NO NO NO NO NO

I gamma-Chlordane ppb 1 NO NO NO NO NO NO

Endosulfan I ppb 1 NO NO NO NO NO NO

alpha-Chlordane ppb 1 NO NO NO NO NO NO

I Dieldrin ppb 1 NO NO NO NO NO NO

4,4'-OOE ppb 1 1.9 2.4 2.4 2.3 2.4 4

Endrin ppb 1 NO NO NO NO NO NO

I Endosulfan II ppb 1 NO NO NO NO NO NO

4,4'000 ppb 1 NO NO 1 1.3 1.2 1.7

Endrin Aldehyde ppb 1 NO NO NO NO NO NO

I Endosulfan Sulfate ppb 1 NO NO NO NO NO NO

4,4'-00T ppb 1 NO NO NO 1.1 NO NO

Endrin Ketone ppb 1 NO NO NO NO NO ND

I
Methoxychlor ppb 1 NO NO NO NO NO NO

Toxaphene ppb 1 NO NO NO NO NO NO

PCBs MRL

I
Aroclor 1016 ppb 10 NO NO NO NO NO NO

Aroclor 1221 ppb 20 NO NO NO NO NO NO

Aroclor 1232 ppb 10 NO NO NO NO NO NO

I
Aroclor 1242 ppb 10 NO NO NO NO NO NO

Aroclor 1248 ppb 10 NO NO NO NO NO NO

Aroclor 1254 ppb 10 NO NO NO NO NO NO

I
Aroclor 1260 ppb 10 NO NO NO NO NO NO

MOL =: method detection limit
MRL =: method reporting limit

I
ppb =: parts per billion
ppm", parts per million
NO =nondetect

I
I

4 PDXI010680029.00C
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PRELIMINARY ASSESSMENT AND DREDGING SAMPLING RESULTS

Phase II Sampling
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TABLE 2
Phase II Analytical Results
Goldendale Aluminum Company, December 2000 Sampling

Phase II sampling was conducted as part of the PA effort and occurred after dredging
activities were completed. Three sediment samples were collected on December 21, ~OOO,
and analyzed for PAl-Is. The samples were collected from the top 1 foot of sediment. Sample
locations are shown in Figure 2.

Two of the three samples showed low constituent levels. Phase II analytical results are
shown in Table 2. Laboratory data sheets are included in the appendix. Sample CA-Post
Dredge 2 had constituent levels that were significantly higher than the other two samples.
There is no evidence to suggest that the source of the PAH is GAC's unloading facility.
PAHs may have corne from upstream sources or from the Tai Chung fuel oil spill that
occurred in 1991. The Tai Chung spill is discussed below.

Dredging at the CAC dock was conducted by Hickey Marine.(HMl.4tQctober 2000. The
approximate area that was dredged is shown ill Figure 1. Sediments weredredgedto a
depth of 38 feet below MLWL. A cable-arm clamshell bucket was used to dredge the
sediments into a HM barge docked at the CAC dock. The dredged sedimentswere
transported from the CAC dock by barge to I-1M's facility in the Port of Vancouver.
Sediments were unloaded from the barge and loaded onto trucks where the material was
transported to Wasco Landfill, near The Dalles, Oregon. Some cedar chips were added to
the sediment to allow the material to pass the paint filter test. Passing this test is a
requirement before the material can be deposited in a landfill.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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PRELIMINARY ASSESSMENT AND DREDGING SAMPLING RESULTS

Stormwater Results

TABLE 2
Phase II Analytical Resulls
Goldendale Aluminum Company, December 2000 Sampling

A stormwater sample collected on January 24, 2001, was analyzed for PAHs as well as oil
and grease in addition to the analyte list specified in CAC's stormwater permit. Stormwater
samples are collected biannually during significant rain events where adequate flow
through the outfall is generated. The purpose of the additional analyses was to determine if
facility operations were contributing to PAHs found in the sediments near the GAC dock.
As indicated in Table 3, analytical results showed no PAHs or oil and grease constituents
detected. Laboratory data sheets are included in the appendix.

20

130

150

36 -

180 .

120··

190 

180

170

200-

1506

PDXfOl0680029.DOC6

- -I~·'

Pyrene ppb 280- 5300 -

Benz(a)anlhracene ppb 120- 3700 -

Chrysene ppb 130- 4000 -

Benzo(b)f1uoranthene ppb 100 4600

Benzo( k)fluoranthene ppb 100 3400

Benzo(a)pyrene ppb 120- 5000-

Indeno( 1,2,3-cd)pyrene ppb 96 4000

Oibenz(a,h)anth racene ppb 19 780-

Bemzo(g,h, I)perylene ppb 82 3500

Total HPAHs 1357 40280

2-Methylnaphthalene ppb NO 11 170

MRL =method reporting limit
NO = nondetect

(/y:_}-/>.i
r)1ppb = parts per billion r , - , {

Tai Chung Fuel Oil Spill
Ships on the Willamette River are regularly refueled by barges that service the Portland
Harbor. Fuel transferred to ships is typically Bunker C fuel oil. There has been only one
documented spill in proximity to the GAC dock. On December 27, 1991, a ship named the
Tai Chung, which was docked at the facility, spilled approximately 8,000 gallons of Bunker
C fuel oil. The 6DO-foot Taiwanese vessel was being fueled by an unknown barge via
transfer hose to two tanks on the ship when the spill occurred. The owner of the ship was
Taiwan Navigation. The operators were Sanko Steamship Co. LTD. CAC does not contract
directly or indirectly with the owners or operators of the ships that unload at the GAe dock.
CAe presumes that the ships contract directly with the barge refueling companies for the
fuel oil.

I
I
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PREUMINARY ASc llENT AND DREDGING SAMPUNG RESULTS

TABLE 3
Stormwaler Analytical Results ~t\, :AI.{, .JoG!
Goldendale Aluminum Company, EJeeember 2008 Sampling

I
I
I
I
I
I
I
I
I
I
I
I

Analyte

Naphthalene

2·Methylnaphthalene

2-Chloronaphlhalene

Acenaphthylene

Acenapthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benz(a)anthracene

Chrysene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2.3-cd}pyrene

Oibenz(a, h)anthracene

Benzo(g,h, I)perylene

Oil and Grease

MOL = method detection limit
MRL = method reporting limit
NO = nondetect
ppb = parts per billion

Conclusions

Unit

ppb

ppb

ppb

ppb

ppb

ppb

ppb

ppb

ppb

ppb

ppb

ppb

ppb

ppb

ppb

ppb

ppb

ppb

ppm

-,-~._..._,-._-----_.-

Result MDL

NO 0.097

NO 0.062

NO 0.02

NO 0.028

NO 0.029

NO 0.047

NO 0.059

NO 0.018

NO 0.041

NO 0.045

NO 0.096

NO 0.058

NO 0.037

NO 0.051

NO 0.042

NO 0.021

NO 0.047

NO 0.021

MRL
-~.~~~~--.,...---.--...,.~~~-

NO 5

I
I
I

This section restates the main conclusions that can be reached based on the analytical results
and the information presented in the PA. These conclusions are listed below:

• One of the Phase II samples (GA-Post Dredge 2) had PAH constituent levels that were
significantly higher than the other two Phase II samples and the Phase I samples. It is
unclear what caused the elevated PAH levels. Possible sources might have been
upstream facilities or outfalls, or ships in the harbor.

I
PDXlOl0G80029.00C 7
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PREUMINARY ASSESSMENT AND DREDGING S/\"" LING RESULTS

• The Tai Chung fuel oil spill is a possible source of the PAHs found in the sediments. The
specific gravity of Bunker C can range from 0.95 to 1.03. As a result, a portion of Bunker
C released to,a water body would be expected to sink and a portion would be expected
to float. The spill occurred approximately in the center of the GAC dock, and in the
immediate vicinity of sample GA-Post Dredge 2. Although the exact composition of the
fuel that was spilled is unknown, Bunker C is believed to have contained both LPAHs
and HPAI-Is. PAHs have the ability to persist for a significant duration. Lower-ringed
PAl-Is tend to be more soluble, so weathering would tend to increase the relative
proportion of HPAH compounds over time.

• The river eddy, which was discussed in detail in the PA, also contributes to materials
and chemical constituents that are collected from the river and deposited in the vicinity
of the CAC dock. An expansion in the width of the WiUamette River near the site results
in a river eddy that allows water to flow upriver along the shoreline adjacent to the
facility and the GAC dock. Due to the eddy, debris and sediment collect under the GAC
dock area and along the shore.

As stated in the PA, the GAC facility is notbelieved to have been a significant source of
sediment contamination. DEQ stated in an April 20~ 2000, PA response letter from DEQ to
Goldendale, that "it appears that the subject site is not likely a significant source of sediment
contamination adjacent to the site." The stormwater samples collected on January 24,2001,
further verify that facility operations do not adversely impact sediments by discharging
PAHs and oil and grease to the river.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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SC)UND ANALYTICAL SERVICES, INC.

Result

Analyte (ug/L) PQL MOL Flags

Naphthalene ND 0.13 0.097
2-Methylnaphthalene NO 0.13 0.062

z-cntoronapntnatene NO 0.13 0.02
Acenaphthylene ND 0.13 0.028
Acenaphthene NO 0,13 0.029
Fluorene NO 0.13 0.047
Phenanthrene ND 0.13 0.059

Anthracene NO 0.13 0.018
Fluoranthene ND 0.13 0.041
Pyrene NO 0.13 0.045

Benzo(a)anthracene NO 0.13 0.096

Chrysene NO 0.13 0.058

Benzo(b)fluoranthene ND 0.13 0.037
Be nzo{k)fluoranthene NO 0.13 0.051

Benzo(a)pyrene NO 0.13 0.042

Indeno(1,2,3-cd)pyrene ND 0.13 0.021

Dibenz(a,h)anthracene NO 0.13 0.047
Ben~o(g,h,i)perylene NO 0.13 0.021

Semivolatile Organics by USEPA Mothod 8270

Recovery Limits
Low High

52 149
56 127
43 145

Flags

10

CH2M Hill

SW1·012401·Q900
95681-01

1/26/01
1/30/01
1/31101

% Recovery
97.3
88.2
88.5

Client Name

. Client 10;
Lab 10:

Date Received:
Date Prepared:
Date Analyzed:

% Solids
Dilution Factor

Surrogate
Nitrobenzene - d5

2 - Fluoroblphenyl
p - Terphenyl - d14

GOOd

I
I
I
I
I
I
I
I
I
I
'F

I
I
I
I
I
a
I
I
I
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Sample Analysis Date
Analyte MRL Result Qualifier Units Method Analyzed

General Chemistry
Oil & Grease 5 5 U mg/L EPA 1664 211/2001

-;~

Client Information

Client Sample 10: SW1-012401-0900

CH2M HILL Applied Sciences Laboratory
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Tel 541.752.4271
Fox 541.752.0276

Lab Batch 10: 510401

Lab Information

Date Received: 01/25/2001

.. ReRQr!..f3l?vision No.: 0
l1eport.9d By: MAS

Reviewed By:

2300 NW Walnut Blvd, Corvallis. OR 97330-3538
r.o. Box 428. Corvallis. OR 97339-0428

Project Name: Goldendale Aluminum
Project Manager: Jamey Tielens/PDX

Sampled By: .Jarney Tielens/PDX
Sampling Date: 01124/2001

Sampling Time: Not Indicated
Type: Grab

Matrix: Water
Basis: As Received

CH2MHILL
Applied Sciences Group

U=Not detected at specified reporting limits
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211/2001

Date
Analyzed

Analysis
Method

EPA 1664

Lab Batch 10: B1W-0201

Date Received: N/A
Report Revision No.: 0

Reported By: MAS
Reviewed By:

mg/L

Units

u

Qualifier

5

Sample
Result

5

MRL

Project Name: Goldendale Aluminum
Project Manager: Jamey Tielens/PDX

Sampled By: N/A
Sampling Date: N/A
Sampling Time: N/A

Type: QC
Matrix: Water
Basis: As Received

Clientlnformation

Client Sample 10: Method Blank

Analyte

I General Chemistry
Oil & Grease

I
I
I·

I
CH2M HILL Applied Sciences Laboratory

Ir-----::-:::--:-::--::------:-:----------:---:-:---::-~____,

I
I
I
I

I U=Not detected at specified reporting limits

I
I
I
I
I
I
I
I

CH2MHILL
Applied Sciences Group

2300 NW Walnut Blvd., CONa/Jis, OR 97330-3538
P.o. Box 428, Corvallis. OR 97339-0428

Tel541.752,427/
Fax 541.752.0276
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

I
I

Ser-vice Request: K2004414
Date Collected: 6112/00

Date Received: 6/1 3/00

Client:
Project:
Sample Matrix:

Prep Method:
Analysis Method:
Test Notes:

Sample Name

GAC-OOI-061200-0

GAC-002-061200-O

GAC-003-o6120Q-0

GAC-004-o6 I 200-0

GAC-005-061200-0

GAC-REF·061200-1

CH2M Hill

Goldendale Aluminumfl57286.AO.02

Sediment

NONE

160.4M

Lab Code

K20044 14-001

K20044 14-002

K2004414 -003

K.2004414-004

K20044 14-005

K20044 14-006

~.

Solids, Total Volatile

Date
Analyzed

6114/00

6114/00

6/14/00

6/14/00

6114100

6/14/00

,...
'.~

Result

6.72

7.73

7.47

7.60

7.71

6.82

Units: PERCENT

Basis: DRY

Result
Notes

I
I
I
I
I
I
I
I
I
I

Totill Soli,b/060595

044I<ITS A1l1 •TVS 6130100

f
...

00006
Page No

I
I
I
I
I
I
I
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l lient:
roject:
ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report

CH2M [Jill

Goldendale Aluminum

Sediment

Sen-ice Request: K2004414

Date Collected: 6/12/00
.. ,--~nate Received: 6/13/00

I
I

Inorganic Parameters

Sample Name:

IJab Code:
wrest Notes:

GAC-OO 1-061200-0

K2004414-00 I

Basis: Dry

I
Analyte

.tnmonia as Nitrogen

II\:JlfidC, Total

,:arbon, TotalOrganic

Analysis Dilution Date Date Result
Units Method MRL MDL Factor Extracted Analyzed Result Notes

"

mglKg (ppm) 350.IM 0.2 0.2 NA 6116/00 . 131

mg/Kg (ppm) PSEP 0.5 0.5 NA 6/20!OO 84

PERCENT STM D412 9-82 0.05 O.U06 NA 6/20/00 1.91

I

I
I
I
.~

I
Modified

I

00007
rag. No:

~/~UoJ

O~41~WET l.J I - I 6111100

lApproved By:~--------'!\'A--~a-_----~ Date:
I S111020W7p

I
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
.""C

I
I

Client:
Project:
Sample Matrix:

CI12M Hill

Goldendale Aluminum

Sediment

Service Request: K2004414
Date Collected: 6112100

Date Received: GIJ )/00 I
I

Inorganic Parameters

I

Analysis Dilution Date Date
Analyte Units Method MRL MDL Factor Extracted Analyzed Result

Ammonia us Nitrogen mglKg (ppm) 350.1M 0.2 0.2 NA 6/16/00 139

Sulfide. Total rug/Kg (ppm) PSEP 05 0.5 NA 6/20{()O 6.1>

Carbon, Total Organic PERCENT STM D4129-S2 0.05 0006 NA (l/20/()O 2.22

I
Result I
Notes

I
I
I
I
I
I
I
I
I
I

00008 I
PogoNo

I

Basis: Dry

Date:

Modified

GAC-002-061200-0

K20044 ]4-002

Approved By: __IS22f020597PD~~1~WETLJl. 2t>n-'1J-OO---~

M

Sample Name
Lab Code:

Test Notes:
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I

Client:
.Project:
.amilic Matrix:

I
I

Sample Name:

':"ab Code:
'lcst Notes:

-,'
COLUMBIA- ANALYTICAL SERVICES, INC.

Analytical Report

CH2M Hill

Goldendale Aluminum

Sediment

.J

InorganicParamcte rs

GAC-003-06 I200-0

K2004414·0OJ

Service Request: Kl004414

Date Collected: 6112/00

Date Received: 6/13/00

Basis: Dry

t.,
t mmonia us Nitrogen

. ulllelc, Total .

Carbon, Total Organic

I
I

I
I
I
I
l
I
I

04~14WET.lJl - HI22JOO

I

Analysis ~ Dilution Date Date Result
Units Method MRL MDL Factor Extracted Analyzed Result Notes

mg/Kg(ppm) 350 1M 0.2 0.2 NA 6/16100 ISS

mg/Kg (ppm) PSEP O.S 0.5 NA 6120/00 5H

PERCENT STM 04129-82 0.05 0.006 NA 6/20fOO 2.44

Modified
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Client:
Project:
Sample Matrix:

t

t ');
COLUMBIA ANALYTICAL SERVlCEiS, INC.

Analytical Report

CH2M"Jli!1
Goldendale Aluminum

Sediment

°i.'

.,.
'0\::-

Service Request: Kl004414

Date Collected: 6112100

Date Received: 6113/00

,I
I
I

Analysis .Dihrtion Date Date
Analyte Units Method MRL MDL Factor Extracted Analyzed Result

Ammonia as Nitrogen mglKg (ppm) 350.IM 02 02 I NA (,/16100 l46

Sulfide, Total mglKg (ppm) I'SEP 0.5 0.5 I NA 6/20/00 4g

Carbon, Total Organic PERCENT STM D4129-82 0.05 0.006 1 NA G120/00 2.26

Sample Name:

Lab Code:

Test Noles:

M

.-' ~

Inorganic Parameters

, ,

GAC-004-06 I200-0

K20044 14-00'1

.J

.j

Modified

Basis: Dry

I
I
I

Result INotes

I
I
I

I
I
I
I
I
I

Approved By:

15211020S97"

04414WHl.J1 . H.'211oo

I

00010 I
PogoNo.

I
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I

Client:

l ro.iect:
'amilic Matrix:

I
I

Sample Name:

l ab Code:

est Noles:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

CH2M Hill

Goldendale Aluminum

Sediment

Inorganic Parameters

GAC-005 -OC, 1200-V

K20044 14-005

t I
d

Sen-icc Request: K2004414
Date-Collected: 6/12/00

<Dat~ Received: 6113100

Basis: Dry

f \

I
Analyte

ammonia as Nitrogen

~'ulfidc, Total

I"'''''''' 1'0"1 0""0"

I
I
I
I
I
l
I

Analysis Dilution Date Date Result
I

Units Method MRL MDL Factor Extracted Analyzed Result Notes
,,{

mglKg(ppm) 350.IM 0.2 02 NA 6/16100 161

mg/Kg (ppm) I'SEP 05 0.5 NA 6/20/00 21.4

PERCENT STM D4I29-&2 0.05 0.D06 NA 6120/00 2.47

)

Modificd

I
"pproved By: --------~_f~~\i__---:=---_,__------ Date:
IS22lOl0597p

M~14W£TLJI-HJ22100

I
00011

PagtNo.
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

I
I

Client:
Project:
Sample Matrix:

CH2MHill

Goldendale Aluminum

Sediment

Service Request: K2004414
Date Collected: 6112/00

Date Received: 6/13/00 I

Analysis Dilution Date Date
Analyte Units Method MRL MDL Factor Extracted Analyzed Result

Ammonia as Nitrogen rug/Kg (ppm) 350.IM 0.2 D.2 NA 6116100 100

Sulfide, Total mgIKg (ppm) PSEP 0.5 05 NA 6120/00 127

Carbon, Total Organic PERCENT STM D4129-32 0.05 0.006 NA 6!20/00 206

Sample Name:

Lab Code:

Test Noles:

M

• j

J

GAC-REF~061200-1

K20044 14-00(;

Modified

Inorganic Parameters

Basis: Dry

I
I
I

Result INotes

I
I
I
I
I
I
I
I
I

Approved By: ~_~~..p.~~+---:..----~-------- Date:
I S12iU20597p

04414WETLJL· 6 6121100

...

I

00012 I
I~ag-c No.:

I
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Client:

I rojcct:
ample Matrix:

I
I

Sample Name:

.abCOdc:
,['cst Notes:

>'~.

COLUMBIA ANALYTICAL SERVICES. INC.

Analytical Report

CH2M Hill

Goldendale Aluminum

Sediment

.1

Inorganic Parameters

Method Blank

K2004414·MB

Scrvlce Request: K2004414
Date Collected: NA
Date Received: NA

Basis: Dry

I
Analyte

~1Ull1onia as Nitrogen

~'ullidc, Total

Icarbon, Total Organic

I
I
I
I
I
l
I

Analysis .~ Dilution Date Date Result
Units Method MRL MDL Factor Extracted Analyzed Result Notes

109/Kg (ppm) 3S0.1M 0.2 0.2 NA 6!l6/00 NI>

mglKg (ppm) PSEP 0.5 05 NA 6120100 ND
PERCENT STM D4129-82 005 0006 NA 6/20/00 ND

Modified

I

(l,1414WET1.11 - Mlllank 6/11100

I
00013
Page No.
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COLUMBIA ANALYTICAL SERVICES, INC.

Sand Fraction: Dry Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction: Percent Recovery

Analytical Report

Client: CH2M Hill

Project: Goldendale Aluminum I 157286.AOJ)2

Sample Matrix Sediment

Particle Size Determination

Pugct Sound Estuary Program Protocol

Sample Name: GAC-OO 1-061200-0

Lab Code: K2004414-1

Service Request:

Date Collected:
Date Received:

Date Analyzed:

K2004414

Gilzzoo
(jlI voo
6/20/00

21.2404

21.3073

lOO

I
I
I
I
I
I
I

Dry Weight Percent of Total

Description Phi Size (Grams) Weight Recovered

Gravel <-10 0.1293 0.26

Very Coarse Sand -I [000 0.6265 1.26

Coarse Sand oto 10 0.4735 0.95

Medium Sand Ito 20 1.0932 2.19

Fine Sand 2 [0 3 0 4.6168 9.27

Very Fine Sand 3 t040 9.5310 19.1

Silt 41080 29.0550 58.3

Clay >80 2.1550 4.32

Total 47.6803 95.7

I
I
I
I
I
I
I
I
I

Approved By: --------------<1:-------Date: 1L{...,U"'#---'{·fj)'------ _

4414!'SEP.~LT \6120/00 Page No.:

I
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Sand Fraction: Dry Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction: Percent Recovery

I.
I
I
I
I
I
I

Client: CH2M Hill

Project: Goldendale Aluminum / 157286.AO.02

Sample Matrix Sediment

Particle Size Determination

Puget Sound Estuary Program Protocol

Sample Name: GAC-00I-061200-0

Lab Code: K2004414-ld

.ServiceRequest.

D~~~ COll~~~~Ji:'
Date Received:

- .-,:;- .

Date Analyzed:

f'

j

K2004414

6112/00
6111/00

6/20100

23338

23.2484

100

I
I
I
I
I,
I

\

Dry Weight Percept of Total

Description Phi Size (Grams) Weight Recovered

Gravel <-10 0.0480 O. 10
Very Coarse Sand -I to 0 0 0.6810 1.35

Coarse Sand o to 10 0.4485 0.89

Medium Sand I to 20 0.9676 1.92

Fine Sand 2to 3 0 4.7626 9.45--
3 t04 0 10.6486Very Fine Sand 11.1

Silt 4 to 8 0 27.2050 54.0

Clay >80 2.5000 4.96

Total 47.2613 93.7

I
I
I

Approved By: _

4414PSEP.XLT \6120/00

--~-~--Date~ 00015

Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.
i, j

Analytical Report

Client: CH2M Hill
Project: .. ' Goldendale Aluminum I l57286.A002

" l

Sample Matrix Sediment

I
I
I

I
I

K20044l4

6112100

6113100

6120/00

Service Request:
Date Collected:
Date Received:
Date Analyzed:

Particle Size Determination

Pugct Sound Estuary Program Protocol
)
j

, I

Sample Name: GAC-OO 1-061200-0

Lab Code:' 1 K2004414-11

Sand Fraction: Dry Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction: Percent Recovery

22.6631

22.5798

iOO

I
I
I
I

\

.1 Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered

Gravel <-10 0.1130 0.22

Very Coarse Sand -1 to 00 O.SS37 1.10

Coarse Sand o to 1 0 0.4449 0.88

Medium Sand I to 2 0 0.9555 1.89

Fine Sand 21030 48025 9.52

Very Fine Sand 3 to 4 0 10.0621 19.9 --...-
Sill 4 to 8 0 27.7550 55.0

Clay >80 2.4850 4.93
Total 47.1717 93.S

I
I
I
I
I

I
I

Approved By: _~~ .. .

4414PSEP.XLT \6f2()f()()

<7__~D"tc,#--_l 00016
Page No.:

I
I
I
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Dl'Y Weight Percent of Total

Description Phi;s!ize (Grams) Weight Recovered

Gravel <-10 0.0790 0.18

Very Coarse Sand -I to 0 0 0.5932 1.33

Coarse Sand O.tQjl0 0.6172 1.39

Medium Sand . 14c{!2 0 0.8303 1.87

Fine Sand 2 to 30 2.0000 4.50

Very Fine Sand 3 to 4 0 6.6989 15.1 -
Silt 4lo 80 28.2950 63.7

Clay > 8 0 2.7150 6.11

Total 41.8286 94.1

Sand Fraction: Dry \Veight (Grams)

Sand Fraction: -Weight Recovered (Grams)

Sand Fraction: Percent Recovery

Page No.:

00017

16.3782

16.3277

100

K2004414

6/12/00

6/13100

6/20/00

Service Request:

Date Collected:
Date Received:

Date Analyzed:

.~ ..-

.(.: "

C,'.,
COLUMBIA ANALYTICAL SERVICES. INC.

Approved By:_~ ~~ ~ Date: t(~b»

Analytical Report

Particle Size Determination

Puget Sound Estuary Program Protocol

Sample Name: GAC-002-061200-0

Lab Code: K20044 14-2

Client: CH2M Hill

Project: Goldendale Aluminum / 157286.A0.02

Sample Matrix Sediment

4414PSEP.XLT \6120/00

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Dry Weight Percent of Total
Descriptlon Phi Size (Grams) Weight Recovered

Gravel <-10 0.1652 0.35
Very Coarse Sand -1 to 00 1.0369 2.2]

Coarse Sand a to 10 0.5668 1.21

Medium Sand I to 2 0 o9010 1.92
Fine Sand 2to 3 0 2.7350 5.84
Very Fine Sand 3 to 40 6.5960 14.1 ____
Silt 4 to 8 (2) 28.5550 60.9

Clay >80 2.8350 6.05

Total 43.3909 92.6

COLUMBIA ANALYTICAL SERVICES, INC.

4414PSEI'.XLT \GI20/00

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

00018 I
IPage No.:

16.6029
16.5877

100

K2004414

6/12/00
6/13/00
6/20/00

Service Request:

Date Collected:
Date Received:
Date Analyzed:

Dry Weight (Grams)
Weight Recovered (Grams)

Percent Recovery

Sand Fraction:

Sand Fraction:
Sand Fraction:

Approved By:---------~---f-----------~ Date: 6
f
/zo/iD

Particle Size Determination

Paget Sound Estuary Program Protocol

Analytical Report ..

Sample Name: GAc-mlJ-061200-0

Lab Code: K2004414-3

Client: CH2M Hill

Project: Goldendale Aluminum / 157286.AO.02
Sample Matrix Sediment

Appendix15-001061



Dry Weight Percent of Total

Description Phi Size (Grams) Weight Recovered

Gravel <-10 0.1907 0.44

Very Coarse Sand -1 to 00 0.5221 1.21

Coarse Sand o to I 0 0.5456 1.26
Medium Sand t to 2 0 0.6752 1.56

Fine Sand 21030 I. 9479 4.51_.
V.... ry :-'inc Sand 3 to 40 5.4617 i 77

~.~~ MW ,,"",~<~

Silt 4 t08 0 29.4450 68.2

Clay >80 20250 4.69

Total 40.8132 94.6

"

COLUMBIA ANALYTICAL SERVICES, INC.

Page No.:,

14.5125

13.5013
93.0

K2004414

6112100
6113/00

6/20100

.~cr:"i~,e Request:
Date Collectcd:
DatcR~ceivcil~ .

_J~atcAnlllyzed:

Sand Fraction: Dry Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction: Percent Recovery

Analytical Report

Particle Size Determination

Puget Sound Estuary Program Protocol

Sample Name: GAC-004-061200-0

Lab Code: K20044 14-4

Client: CU2M Hill

Project: Goldendale Aluminum 1 157286.Ao.02

Sample Matrix Sediment

4414PSEP.XLT \6120/00

I
I
I
I
I
I
I
I
I

I
I
I

I
I
I
I
I
I
I
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.
Dry Weight Percent of Total

Description Phi Size (Grams) Weight Recovered

Gravel <-10 0.0923 0.22

Very Coarse Sand -I to o0 0.9804 2.33

Coarse Sand 01010 0.4591 1.09

Medium Sand Ito 2 0 0.7207 1.71

Fine Sand 2to J 0 2.1116 5.01

Very Fine Sand 31040 6.6646 15.8

Sill 4to 8 0 26.6800 63.3

Clay >80 2.4100 5.72

Total 40.1187 95.2

Sand Fraction: Dry Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction: Percent Recovery

I
I
I
I
I
I
I

I
I

." ...~

I

I
I
I
I
I
I
I

00020 I
Page No.:

I

15.2129

15.1637

99.7

K2004414

6112/00

()I I 3/00

M20/00

Service Request:

Date Collected:

Date Received:

Date Analyzed:

ce

COLUMBIA ANALYTICAL SERVICES, INC.

"

Analytical Report

Particle Size Determination

Puget Sound Estuary Program Protocol

Sample N<p1le: GAC-005-061200-0

Lab Code: K20044 14-5

Client: CH2M Hill

Project:,' Goldendale Aluminum I 157286.AO.02

Sample Matrix Sediment

I

4414PSEP.XLT \6120/00
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-. ~

COLUMBIA ANALYTICAL SERVICES, INC.

Saud Fraction: Dry Weight (Grams)
Sand Fraction: ;;Weight Recovered (Grams)
Sand Fraction: Percent Recovery

I
I
I
I
I
I
I
I

Analytical Report

Client: CH2M Hill
Project: Goldendale Aluminum I 157286.AO.02

Sample Matrix Sediment

.,

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: GAC-REF-061200-1

Lab Code: K20044 14-6

Service Request:

Date Collected:

Date Received:
Date Analyzed:

K2004414

6/12/00

6/13/00

6/20100

12.0872
11.7751

97.4

Page No.:

Approved By:--------'f---------Date: --=f-~~--'-00021

Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered

Gravel <-10 O.7311 2.01

Very Coarse Sand -1 to 00 2.3850 6.55

Coarse Sand o to;:l1 0 1.2253 3.37

Medium Sand ..."fi:&,j2 0 0.9575 2.63

Fine Sand 21030 0.9014 2.48

Very Fine Sand 3 t040 2.5085 6.89

Silt 4 to 80 23.7750 65.3

Clay >80 2.2450 6.17
Total 34.7288 95.4

4414t'SEP.XLT \6120/00

I
I
I
I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

00022

Service Request: Kl004414
Date Collected: 6112/00
Date Received: 6/13/00

Units: mgIKg (ppm)
Basis: Dry

Date Result
Analyzed Result Notes

6/20/00 30700
6119/00 {).18
6/19100 2.9
6/19100 0.17
6/19100 21.3
6/19/00 31.6
6/19100 13.3
6/16/00 ND
6/19100 19.2
6119100 0.19
6119100 68.5

Prep Analysis Dilution Date
Method Method MRL Factor Extracted

EPA 3050B 6010B 10 2 6/15/00
EPA 3050B 200.8 0.05 5 6/15/00
EPA 305m3 200.8 as 5 6115/00
EPA 305013 200.8 005 5 6/15/00
EPA 3050B 200.8 0.2 5 6115/00
EPA 305013 20D.8 D.I 5 6115/00
EPA 305013 200.8 0.05 5 6115/00
METHOD 7471A 0.2 1 6115/00

EPA 1050B :WO.8 0.2 5 6/15/00
EPA 3050B 200.8 OJJ2 5 6/15/00
EPA 3050B 200.8 0.5 5 6115/00

Total Metals

Analytical Report

CH2M Hill
Goldendale Aluminum/157286.AO.02
Sediment.

GAC-OO 1-061200-0·
K20044 14-001

Approved By: ~ Date: Co/ l<J/0-0
Samplo/O~28'15

(l.Ml~ICP.BR2 :IT&20100

COLUMBIA ANALYTICAL SERVICES, INC.

Analyte

Aluminum
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Sample Name:
Lab Code:
Test NoICS:

Client:
Project:
Sample Matrix:

Appendix15-001065





v 1

Itl
COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: CH2M Hill Service Request: K2004414 IProject: Goldendale Alllminum/157286.t\D.02 Date Collected: 6/12/00 . - ....0; •

Sample Matrix: Sediment Date Received: 6/13100

;1 ITotal Metals

Sample Name: GAC·003·061200-0 Units: mg/Kg (ppm) ILab Code: K20Q4414·003 Basis: Dry
Test Notes:

." ,: i Prep Analysis Dilution Date Date Result IAnalyte \ 1 Method Method MRL Ic'actor Extracted Analyzed Result Notes

Aluminum EPA 305013 60 lOB 10 2 6/15/00 6/20/00 33300
Antimony 1 \ EPA 305013 200.8 0.05 5 61l5/00 6/19100 0.15
Arsenic ' J EPA 305013 200.8 0.5 5 6/15/00 6119/00 3.4 ICadmium EPA 30SOB 200.8 0.05 5 6/15/00 6119100 0.17
Chromium EPA 3050B 200.8 0.2 5 61l5/00 6/19100 24.0
Copper EPA 305013 200.8 0.1 5 fillS/DO 6/19100 32.5

ILead ' l EPA 3050B 200.8 0.05 5 6115100 6/19/00 12.4
Mercury METHOD 7471A 0.2 I 6/15/00 6/16/00 ND
Nickel EPA 305013 200.8 0.2 5 6115100 6/J 9100 20.9
Silver EPA 3050B 200.8

-.~

0.02 5 6115100 6119/00 0.18
Zinc EPA 305013 200.8 0.5 5 6/15/00 6119/00 71.7 I

I
., I

I
"

I'
I
I
I
I
I

&/2-0;;1/ 00024
I

Approved By: Date:
Samplc!0418'J5

I0«14ICP.111l2. IT &120100 Page Nn.:

...
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I
I
I

Client:
Project: .
Sample Matrix:

COLUMBlA ANALY.)fICAL SERVICES, INC.

AnalyticalReport

CH2M Hill
Goldendale Alllminum/l57286.AO.02
Sediment

Total Metals

Service Request: Kl004414
Date Collected: 6/12/00
Date Received: 6/13/00

I
I
I
I
I
I
I
I
I
I
I

Sample Name:
Lab Code:
Test Noles:

Analyte

Aluminum
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

GAC-004-061200-0
IQ0044 14·004

Prep Analysis Dilution Date
Method Method MRL Factor Extracted

EPA 305013 601013 10 2 6/15/00
EPA 3050B 200.8 0.05 . 5 6/15/00
EPA 3050B 200.8 0.5 5 6/15/00
EPA 3050B 200.8 0.05 5 6/15/00
EPA 305GB 200.8 0.2 • 5 6/1 5/00
EPA 305013 200.8 0.1 5 6/15/00
EPA 3050B 200.8 0.05,J 5 6/15/00
METHOD 7471A 0.2 I 6/15/00

EPA 305013 200.8 0.2 5 6/15/00
EPA 305013 200.8 0.02 - .. 5 6/1 5/00
EPA 3050B 200.8 0.5 5 6/15/00

Units: mg/Kg (ppm)
Basis: Dry

Date Result
Analyzed Result Notes

6/20/00 35400
6/19/00 0.12
6/19/00 3.7
6/19/00 0.17
6119/00 25.2
6/19/00 32.9
6/19/00 12.6
6116/00 ND
6119100 21.5
6/19/00 0.17
6/19/00 73.1

PageNu.:

00025Approved By: -'-- ~ Date: _---::...._~_--
Slmpl<1042895

04414ICP.IlR2·4T6fl0100

I
I
I
I
I
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COLUMBIA ANALYTICAL SERVICES, INC. I
Analytical Report

IClient: CH2M Hill Service Request: K20044l4
Project: Goldendale Aluminum/15728G.AO.02 Date Collected: 6f12/00
Sample Matrix: Sediment Datc Received: 6/13/00

~").,

ITotal Metals

Sample Name: GAC-00S-061200-0 Units: mgIKg (ppm) I
Lab Code: K20044l4-00S Basis: Dry
Test Notes:

Prep Analysis Dilution Datc Date Result IAnalyte Method Method MRL Factor Extracted Analyzed Result Notes

Aluminum EPA 30S0B 60l0B 10 2 6115/00 6120/00 34000
Antimony EPA 30508 200.8 0.05 5 6115/00 6119100 0.12

IArsenic EPA 30S0B 200.8 0.5 5 6/15100 6/19100 3.8
Cadmium EPA 3050B 200.8 0.05 5 6/15/00 6Jl9/00 0.17
Chromium EPA 305013 200.8 0.2 5 6115100 6/19100 23.5
Copper .- EPA 305013 200.8 0.1 5 6115/00 6119/00 .. 32.3

ILead EPA 305013 200.8 0.05 5 6115100 6119/00 11.6
Mercury METHOD 7471A 0.2 1 6/19/00 6120/00 ND
Nickel EPA 305013 200.8 0.2 5 6115100 6/19100 2L1
Silver EPA 305013 200.8 0.02 5 6115100 6119/00 0.15

IZinc EPA 305013 200.S 0.5 5 6115100 6/19100 70.8

I
I
I
I
I
I
I
I
I

tllch-o ·00026 I
Approved By: Date:
SamplelO42895

IO·1414ICP.BR2 .sr 6120100 PageNo.
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I ICOLUMBIA ANALYTICAL SERVICES, (-,
L.

I
Analytical Report

Client: CH2M Hill Service Request: K2004414
Project: Goldendale Aluminum/l 57286.AO.02 Date Collected: 6112/00
Sample Matrix: Sediment Date Received: 6/13/00

I Total Metals .~ .. -' ,-

I Sample Name: GAC-REF-061200-1 Units: mgfKg (ppm)
Lab Code: K20044 14-006 Basis: Dry
Test Noles:

I Prep Analysis Dilution Date Date, Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes

Aluminum EPA 3050B 60 lOB 10 2 6115/00 6120100 27100

I
Antimony EPA 305013 200.8 0.05 5 6115/00 6/19100 0.29
Arsenic EPA 305013 200.8 0.5 5 6/15/00 6119100 9.9
Cadmiwn EPA 305013 200.8 0.05 5 6/15/00 6119/00 l.oo
Chromium EPA 3050B 200.8 0.2 5 6/15/00 6/19100 22.0

I
Copper EPA 3050B 200.8 0.1 5 6/15/00 6119/00 32.3
Lead EPA 30S0B 200.8 0.05 5 6/15/00 6119100 24.2
Mercury MEnIOl) 7471A 0.2 1 6119100 6120/00 -ND
Nickel EPA 305013 200.8 0.2 5 6/1 5/00 6119100 19.3
Silver EPA 3050I3 200.8 0.02

cs
5 6/15/00 6119100 0.19

I Zinc EPA 305013 200.8 0.5 5 6/15/00 6119/00 155

I
I
I
I
I
I
I
I
I
I thfto 0002';Approved By: Date:

I SamplelO4289S
OMI4lCPlIRl - 6T6120/00 Page No.:

Appendix15-001070



Client:
Project:
Sample Matrix:

l
j I

COLUMBIA ANALYTICAL SERVICES, I1'cL.

Analytical Report

CII2M Hill
Goldendale Aluminumll 57286.AO.02
Sediment

Total Metals

I
Service Request: K2004414 I

Date Collected: NA .<

Datc Received: NA

I
Units: mgIKg (ppm) I
Basis: Dry

Sample Name:
Lab Code:
Test Notes:

Analyte

Aluminum
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Method Blank
K2004414-MB

Prep Analysis Dilution Date Date
Method Method MRL Factor Extracted Analyzcd Result

EPA 305013 601013 10 2 61lS/00 6120/00 ND
EPA 305013 200.8 0.05 5 6/15100 6119100 ND
EPA 305013 200.8 0.5 5 61l 5/00 6/19/00 ND
EPA 305013 200.8 0.05 5 6/15/00 6119/00 ND
EPA 305013 200.8 0.2 5 6115/00 6/19/00 ND
EPA 305013 200.8 o.t 5 6115/00 6/19/00 ND
EPA 305013 200.8 0.05 5 6/15/00 6/19/00 ND
MEnIOD 747lA 0.2 1 6/15/00 6116/00 ND
EPA 305013 200.8 -,~ 0.2 5 6/15/00 61l 9/00 ND
EPA 30S0B 200.8 0.02 5 6/15100 6119100 ND
EPA 305013 200.8 0.5 5 61l 5/00 6119100 ND

Result
Notes I

I
I
I
I
I
I
I
I
I
I
I
I

Approved By:_~ ---=-.:-c...--'- . Date:
S.l1lpl<10~289j

O~414[CP.IlR2· MEl6l10!OO

00028-
l'agtNo: I
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Appendix15-001072



Clicnt:
Project:

, Sampic Matrix:

I

LvLUMBIA ANALYTICALBERVICES. INC.

Analytical Report

CH2M Hill

Goldendale Aluminum

Sediment .

Service Request: K2004414

Datc Collcctcd: 6/12/00

Date Received: 6113/00

I
I
I

Prcp Analysis Dilution Date Date
Analytc Mcthod Method MRL Factor Extracted Analyzed Result

alpha-BBC EPA 3540C 80RIA I I 6/14/00 6/19100 ND
beta-BHC EPA 3540C 8081A I I 6/14/00 6/19100 ND
ganuna-BHC (Lindane) EPA 3540C SOSIA I I 6/14/00 6119/00 ND
dclta-HBC EPA 3540C S081A 1 I 6/14/00 6/19/00 ND
Heptachlor EPA 3540C SOSIA I I 6/14/00 6/19100 ND
Aldrin EPA 3540C SOSIA I I 6/14/00 6/19/00 ND
Heptachlor Epoxide EPA 3540C SORIA I I 6/14/00 6/19/00 ND
gamma-Chlordane EPA 3540C S081A I I 6/14100 6/19100 ND
Endosulfan I EPA 3540C SORIA I 1 6/14/00 6/19100 ND
alpha-Chlordane EPA 3540C S081A I 1 6/14/00 6/19100 ND
Dieldrin EPA 3540C SOSIA I I 6/14/00 6/19100 ND
4,4'-DDE EPA 3540C 8081A I I 6/14/00 6/19/00 1.9
Endrin EPA 3540C SOSIA I I 6/14/00 6/19/00 ND
Endosulfan II EPA 3540C 8081A I I 6114/00 6/19100 ND
4,4'-DDD EPA 3540C SOBIA I 1 6/14/00 6/19100 ND
Endrin Aldehyde EPA 3540C 80SIA 1 I 6/14/00 6/19/00 ND
Endosulfan Sulfate EPA 3540C SOSIA 1 1 6/14/00 6/19/00 ND
4,4'-DDT EPA 3540C 8081A I I 6/14100 6/19100 ND
Endrin Ketone EPA 3540C SOSIA I I 6/14100 6/19100 ND
Methoxychlor EPA 3540C S081A I I 6/14/00 6119100 ND
Toxaphene EPA 3540C SORIA SO I 61i4/00 6/19100 ND

Result
Notes

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

O.\W30 I

Units: ugIKg (ppb)

Basis: DI)'

6 -:<0-00

Organochlorine Pesticides

GAC -001-061200-0

Kl004414-00 I

D~~14SVG.AY2. I 612()f()()

Sample Name:
Lab Code:
Test Notes:

Approved By:__~. Date: _
IS22I020597p V--
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I
I

Client:

I Project:
Sample Matrix:

I
I

Sample Name:

I
Lab Code:

Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

CIl2MHill

Goldendale Aluminum

Sediment

Organochlorine Pesticides

GAC-002-061200-0

K2004414-002

\
j

Service Request: K2004414

.Datc_O..lllcctcd: 61I2/00

. UateReceived: 6/13/00

Units: uglKg(ppb)
Basis: Dry

I Analyte

I alpha-BHC

bcta-BBC

gamma-BHC (Lindane)

I dclla-BHC

Heptachlor

Aldrin

I Heptachlor Epoxidc
gamma-Chlordane

Endosulfan I

I alpha-Chlordane

Dieldrin

4,4'-DDE

I Endrin

Eudosulfan II

4,4'-DDD

I
Endrin Aldehyde

Endosulfan Sulfate

4,4'-DDT

I
Endrin Ketone

Methoxychlor

Toxaphene

I
I
I

Prep Analysis Dilution Date Date Result
Method Method MRL Factor I<~xtractcd Analyzed Result Notes

,.

EPA 3540C 8081A I I 6114/00 6116/00 ND
EPA 3540C S081A I 1 6/14100 6116100 ND
EPA 3540C 8081A I 1 6/14/00 6116/00 ND
EPA 3540C 8081A I 1 6/14/00 6116/00 ND
EPA 3540C 8081A I 1 6114100 6116/00 ND
EPA 3540C S081A I I 6114/00 6116/00 ND
EPA 3540C 8081A I 1 6114/00 6116/00 . ND
EPA 3540C S081A 1 1 6114/00 6116/00 ND
EPA 3540C 8081A I 1 6114/00 6/16/00 ND
EPA 3540C 80SIA I 1 6/14/00 6/16/00 ND
EPA 3540C 8081A I 1 6114/00 6116/00 ND
EPA 3540C 8081A I 1 6114100 6/16/00 2.4
EPA 3540C 8081A I 1 6/14/00 6/16/00 ND
EPA 3540C SOSIA 1 1 6/14/00 6/16/00 ND
EPA 3540C 8081A I I 6/14100 6116100 ND
EPA 3540C 80SIA I I 6114/00 6116/00 ND
EPA 3540C 8081A I 1 6/14100 6/16/00 ND
EPA 3540C 8081A I 1 6114/00 6/16/00 ND
EPA 3540C S081A I 1 6114/00 6/16/00 NO
EPA 3540C S081A I 1 6114/00 6116/00 NO
EPA 3540C SOSIA 50 1 6/14/00 6/16100 ND

I Approved By:
ISlY020597p

I
04414SVG.AY2·261201oo

. Date: =--_

Appendix15-001 074



Organochlorine Pesticides

Sample Name: GAC-D03-06 I 200-0 Units: lIgfKg (ppb)
Lab Code: K2004414-D03 Basis: Dry
Test Noles:

Prep Analysis Dilution Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes

alpha-BBC EPA 3540C 8081A I 1 6114/00 6117/00 ND
beta-BHC EPA 3540C 8081A I 1 6/14/00 6117100 ND
ganuna-BHC (Lindane) EPA 3540C 8081A I I 6114/00 6117/00 ND
della-BBC EPA 3540C 8081A I I 6114100 6/17/00 ND
Heptachlor EPA 3540C 8081A I 1 6114100 6117100 ND
Aldrin EPA 3540C 8081A I I 6114/00 6/17100 ND
Heptachlor Epoxide EPA 3540C 8081A 1 1 6114/00 6117100 ND
gamma-Chlordane EPA 3540C 8081A I I 6114/00 6117100 ND
Endosulfan I EPA 3540C 8081A I I 6/14/00 6/17100 ND
alpha-Chlordane EPA 3540C 8081A 1 1 6/14/00 6117100 ND
Dieldrin EPA 3540C 808IA 1 I 6/14/00 611 7100 ND
4,4'-DDE EPA 3540C 8081A I 1 6114/00 6117/00 2.4
Endrin EPA 3540C 8081A I 1 6f14/00 6/17/00 ND
Endosulfan Il EPA 3540C 8081A I I 6114/00 6117/00 ND
4,4'-DDD EPA 3540C 8081A 1 I 6114/00 6117100 1.0
Endrin Aldehyde EPA 3540C 8081A 1 I 6/14/00 6/17/00 ND
Endosulfan Sulfate EPA 3540C 8081A I I 6/14/00 611 7/00 ND
4,4'-DDT EPA 3540C 8081A I I 6114100 6117/00 ND
Endrin Ketone EPA 3540C 8081A I I 6114/00 6117/00 ND
Methoxychlor EPA 3540C 8081A I I 6114/00 6117/00 ND
Toxaphene EPA 3540C 8081A 50 I 6114/00 6117100 ND

Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES. INC.

Analytical Report

CH2M Hill

Goldendale Aluminum

Sediment

Service Request: K2004414

Date Collected: 6/12/00

Date Recelvedi. 6/13100

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Approved By:
ISWOI0597p

04414SVG.AY2 - 3 6!10!1lO

_____________ Date: 6-./?o-oo

I
I
I
I

rJ)JlO 32
I
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COLUMBIA ANALYTOCAL SERVICES, INC

Analytical Report

Client:

I Project:
Sample Matrix:

CH2MHill

Goldendale Aluminum

Sediment

Service Request: K2004414

Date Collected: 6/12/00

Date Received: 6113/00

I
I

Organochlorine Pesticides

Sample Name:

I Lab Code:

Test Notes:

GAC.Q04-06 I200-0

Kl0044 14-004
Units: ugIKg (ppb)

Basis: Dry

I
Analyte

Prep Analysis ~, Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

EPA 3540C SOSIA I 1 6114/00 6117/00 ND
EPA 3540C 8081A I I 6114/00 6117100 ND
EPA 3540C 80SIA I I 6114/00 6117100 ND
EPA 3540C 8081A I I 6/14/00 6117100 ND
EPA 3540C 8081A I I 6114100 6117/00 ND

, EPA 3540C 8081A I I 6114100 6117/00 ND
EPA 3540C 80SIA I I 6114/00 6/17100 ND
EPA 3540C 8081A I I 6114/00 6117/00 ND
EPA 3540C 8081A I 'i I 6/14100 6117/00 ND
EPA 3540C 8081A I I 6/14/00 6117100 ND
EPA 3540C 8081A I I 6114/00 6117100 ND
EPA 3540C 8081A I \'i I 6114/00 6117/00 2.3
EPA 3540C 8081A I _'.; I 6114100 6117100 ND.r

EPA 3540C 80RIA l I 6114/00 6117100 ND
EPA 3540C 8081A I I 6114100 6117/00 1.3
EPA 3540C 8081A I I 6/14100 6/17/00 ND
EPA 3540C S081A I I 6114100 6117/00 ND
EPA 3540C 8081A I I 6114/00 6117100 1.1
EPA 3540C S081A I I 6114/00 6117/00 ND
EPA 3540C S08IA I I 6114100 6117/00 ND
EPA 3540C S081A 50 I 6114/00 6/17100 ND

6 -:2o~ooDate:
---'----''----~

04414SVOAY2- 4 6/10100 JQeQ,.O 33
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COLUMBIA ANALYTICAL SERVICES, INC.

Client:
Project:

. Sample Matrix:

CH1M Hill

Goldendale Aluminum

Sediment

Analytical Report

Service Request: K2(]04414

Date Collected: 6/]2/00

Date Received: 6113/00

I
I
I

Prep Analysis Dilution Date Date
Analytc Method Method MRL Factor Extracted Analyzed Result

alpha-BHC EPA 3540C 8081A I I 6114/00 6117/00 ND
bela-BHC EPA 3540C S081A I I 6/14/00 6/17/00 ND
gmruna-BHC (Lindane) EPA 3S40C 80SIA I I 6fl4/00 6/17/00 ND
delta-BHC EPA 3S40C S081A I I 6/14/00 6/17/00 ND
Heptachlor EPA 3540C 80SIA I I 6114/00 6117100 ND
Aldrin EPA 3540C 80S1A 1 I 6114100 6117/00 ND
Heptachlor Epoxide EPA 3540C 8081A I I 6/14/00 6117/00 ND
gamma-Chlordane EPA 3540C SOSIA I I 6114/00 6117100 ND
Endosulfan I EPA 3540C SORIA I I 6114/00 6/17/00 ND
alpha-Chlordane EPA 3540C SOSIA I I 6fl4/00 6117100 ND
Dieldrin EPA 3540C SOSIA I I 6fl4100 6117/00 ND
4,4'-DDE EPA 3540C R081A I I 6114100 6117/00 2.4

Endriu EPA 3540C 8081A I I 6114/00 6117/00 ND
Endosulfan n EPA 3540C 8081A I I 6/14/00 6/17/00 ND
4,4'·T)DD EPA 3540C 80SIA I I 6/14100 6/\7100 1.2

Endrin Aldehyde EPA 3540C 80SIA I I 6/14/00 6117100 ND
Endosulfan Sulfate EPA 3540C 80BIA I I 6/14/00 6/\7/00 ND
4,4'-DDT EPA 3540C S081A I I 6114/00 6/17100 ND
Endrin Ketone EPA 3540C 8081A I 1 6/14/00 6117100 ND
Methoxychlor EPA 3540C S081A I I 6/14/00 6/17/00 ND
Toxaphcne EPA 3540C ROSIA 50 1 6/14100 6117100 ND

044I4SVG.AY2 - 5 6.'20100

ApprovedBy: ~ _
IS2U020597p -p-

Result
Notes

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

..011034.

Units: ugIKg (ppb)

Basis: DI)'

____~Date:

Organochlorine Pesticides

GAC-005-U61200-0

K2004414-Q05

Sample Name:

Lab Code:
Test Notes:

Appendix15-001077



COLUMBIA ANALYTICAL SERVICES, INC.
I
I

Client:

I Project:
Sample Matrix:

CH2M Hill

Goldendale Aluminum
-Sedimcnt

Analytical Report

Service Request: Kl004414

Date Collected: 6/12100

Date Received: 6113100

I
I

Organochlorine Pesticides

Sample Name:

I
Lab Code:
Test Notes:

GAC-REF-Q61200-1

Kl0044 I 4-Q06
Units: ugIKg (ppb)

Basis: Dry

I Analyte

I alpha-BHC

beta-fmC

gamma-BljC (Lindane)

I delta-BHC

Heptachlor

Aldrin

I Heptachlor Epoxide

gamma-Chlordane
Endosulfan I

I alpha-Chlordane

Dieldrin

4,4'-DDE

I Endrin

Endosulfan 11

4,4'·DDD

I
Endrin Aldehyde

Endosulfan Sulfate

4,4'-DD1'

I
Endrin Ketone

Methoxychlor

Toxaphene

I

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Rcsult Notcs

!
EPA 3540C SOSIA I I 6114100 6/17/00 ND
EPA 3540C SOSIA I I 6114/00 6117/00 ND
EPA 3540C SOSIA I 1 6/14/00 6/17/00 ND
EPA 3540C SOSIA I 1 6114/00 6/17/00 NO
EPA 3540C SOSIA I I 6/14/00 6/17/00 ND
EPA 3540C SOSIA 1 I 6114/00 6117100 ND
EPA 3540C SOSIA I 1 6114/00 6117/00 ND
EPA 3540C SOSIA I 1 6114/00 6/17100 NO
EPA 3540C SOSIA I I 6114100 6/17100 ND
EPA 3540C SOSIA I I 6114/00 6/17100 ND
EPA 3540C 80SIA I I 6114/00 6/17/00 ND
EPA 3540C SOSIA I I 6114/00 6/17/00 4.0
EPA 3540C SOSIA I I 6/14/00 6117100 ND
EPA 3540C SOSIA I 1 6114/00 6117/00 ND
EPA 3540C SOBIA I I 6114/00 6/17100 1.7
EPA 3540C 80SIA I 1 6/14/00 6/17100 ND
EPA 3540C 80SIA I I 6/14/00 6117100 ND
EPA 3540C 8081A I 1 6/14/00 6117fOO ND
EPA 3540C 8081A 1 I 6/14100 6117/00 ND
EPA 3540C 8081A 1 I 61l4/0() 6/17/00 ND
EPA 3540C B081A 50 1 6114/00 6/17100 ND

~0035

6~2o·-()o~ nae. ------"='---"""'----~~~

04414SVGA'I2· 6 6120100

lS2:U020591p

I
I
I Approved By:

I
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Client:

Project:

Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

CH2M Hill

Goldendale Aluminum

Sediment

Service Request: Kl004414

Date Collected: NA

Date Received: NA

I
I
I
I

Organochlorine Pesticides

I
Sample Name: Method Blank Units: ugIKg (ppb)
Lab Code: KWG2004414-7 Basis: Dry

ITest Notes:

Prep Analysis Dilution Date Date Result IAnalyte Method Method MRL Factor Extracted Analyzed Result Notes

alpha-BBC EPA 3540C 80S1A 1 I 6/14/00 61t6/00 ND Ibeta-BHC EPA 3540C SORIA I I 6114/00 61t6/00 ND
ganunu-BBC (Lindane) EPA 3540C 8081A I 1 61t4/00 61t6/00 ND
dclta-BHC EPA 3540C 80RIA I 1 6114/00 6/16/00 ND IHeptachlor EPA 3540C R08lA I 1 6114/00 6116/00 ND
Aldrin EPA 3540C 8081A I I 6114/00 6/16/00 ND
Heptachlor Epoxide EPA 3540C 80SIA I I 6/14100 61t6/00 ND Igamrna-Ch lordane EPA 3540C S081A 1 1 6/14/00 61t6/00 ND
Endosulfan I EPA 3540C R081A 1 I 6/14/00 6/16100 ND
alpha-Chlordane EPA 3540C 8081A I 1 6114/00 6/16/00 ND IDieldrin EPA 3540C S081A I I 6/14/00 6116100 ND
4,4'-DDE EPA 3540C RaSIA I I 6114/00 6116/00 ND
Endrin EPA 3540C SOSIA I 1 6114/00 6/16/00 ND IEndosulfan II EPA 3540C RORIA I I 6114/00 6116/00 ND
4,4'-DDD EPA 3540C ROBIA I 1 6114/00 6/16/00 ND
Endrin Aldehyde EPA 3540C RaSIA I I 6/14/00 6116/00 HD

IEndosulfan Sulfate EPA 3540C SOSIA I I 6/14/00 6116/00 ND
4,4'-DDT EPA 3540C 80SIA 1 I 6/14/00 6116100 ND
Endrin Ketone EPA 3540C S081A 1 I 6/14/00 6/16100 ND

IMethoxychlor EPA 3540C R081A I 1 6/14/00 6116/00 ND
Toxaphene EPA 3540C SOSIA 50 1 6/14100 6116/00 ND

I
I
I

Approved By:

~ Date: 6--';;0-00
IIS22J020S97p

,Q.lI036 •04·114SVG.An- Mil 6IlOfOO
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COLUMBIA ANALytICAL SERVICES, INC,

I
Client:

I Project:

Sample Matrix:

Analytical Report

CH2M Hill
Goldendale Ahuninumfl 57286.AO.02

Sediment

Service Request: K2004414

Date Collected: 6/12/00

. Date Received: 6/13/00

I

Prep Analysis C') Dilution Date Date Result

Analyte Method Method MRL Factor Extracted Analyzed Result Notcs

Aroclor 1016 EPA 3540C 8082 10 6/14/00 6/17/00 NO
Aroclor 1221 EPA 3540C 8082 20 6/14/00 6/l7/O0 ND
Aroclor 1232 EPA 3540C 8082 10 6/14/00 6/l7/00 NO
Aroc1or 1242 EPA 3540C 8082 10 6/14/00 6/l7/00 ND
Aroclor 1248 EPA 3540C 8082 10 6/14/00 6/17/00 NO
Aroclor 1254 EPA 3540C 8082 10 6/14/00 6/17/00 ND
Aroclor 1260 EPA 3540C 8082 10 6/14/00 6/17/00 ND

j

,... "I

I
I
I
I
I
I
I
I
I
I

Sample Name:
Lab Code:
Test Notes:

Polychlorinated Biphenyls (PCBs)

GAC-oO 1-061200-0

K20044 14-001

Units: ug/Kg (ppb)

Basis: Dry

OMl~SVG.AYL -1612{J1O() P.L\.U 037

~ Date: 6-c2t:>- CO
l}~_._- -

LSWQ1QS97p

I

I
I
I
I Approved By:
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Prep Analysis Dilution Date Date

Analyte Method Method MRL Factor Extracted Analyzed Result

Aroclor 1016 EPA 3S40C 8082 10 6/14/00 6117/00 ND
Aroclor 122 I EPA 3540C 8082 20 6/14/00 6117/00 ND
Aroclor 1232 EPA 3540C 8082 10 6114/00 6117/00 ND
Aroclor 1242 EPA 3540C 8082 10 6fl4/00 6117100 ND
Aroclor 1248 EPA 3540C 8082 III 6114/00 6117/00 ND
Aroclor 1254 EPA 3540C 8082 10 6114/00 6117/00 ND
Aroclor 1260 EPA 3540C 8082 10 6114100 6117/00 ND

Result

Notes

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(\00038
~ .. I

Units: uglKg (ppb)
Basis: Dry

Service Request: K2004414

Dace Colleeced: 61l2/GO

Date Received: 61l3100

Date:

Polychlorinated Biphenyls (PCBs)

Analytical Report

COLUMBIA ANALYTICAL SERVICES, INC.

GAC-002-061200-0

Kl004414..()02

CHlM Hill
Goldendale AluminumiI57286.AOJl2

Sediment -

j
!

11
i.

Approved By: -----,£-f---------------

04414SVG.AYL ·2(\120/00

IS2Y020597p

Sample Name:
Lab Code: !'

Test Notes: '"

Client:

Project: .

"Sample Mattik:
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I COLUMBIA ANALYTICAL SERVICES, INC.

I
Client:

I Project:
Sample Matrix:

Analytical Report

CH2MHill
Goldendale Aluminum/I 57286.AO.02

. Sediment

Sen-ice Request: K2004414
Date Collected: 6/12iOO

Date Received: 6/13100

I
I
I
I
I
I
I
I
I
I
I
I

Polychlorinated Biphenyls (PCBs)

Sample Name: GAC-003-061200-0 Units: ugIKg (ppb)

Lab Code: K.2004414-003 Basis: DI)'

Test Notes:

Prep Analysis Dilution Date Date Result

Analytc Method Method MRL Factor Extracted Analyzed Result Notes

t
Amdur 1016 EPA 3540C 8082 10 6/14/00 6117100 ND

Arodor 1221 EPA 3540C 8082 20 6/14100 6117/00 ND

Aroclor 1232 EPA 3S40C 8082 10 6/14/00 6117100 ND

Aroclor 1242 EPA 3540C 8082 10 6/14/00 6117100 ND

Aroclor 1248 EPA 3540C 8082 10 6114/00 6117/00 ND

Aroclor 1254 EPA 3540C 8082 10 6114/00 6/17/00 ND

Aroclor 1260 EPA 3540C 8082 10 6/14/00 6117100 ND

~__Date:

044145VG.AYI-)liI2l1i1JO

15221020~?7p

I
I
I Approved By:

I
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

CHlM Hill
Goldendale Aluminum/l 57286.AO.02

Sediment

Service Request: K2004414

Date Collected: 6112/00

Date Received: 6113/00

I
I
I
I

Prep Analysis Dilution Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes

Aroclor 1016 EPA 3540C 8082 10 6114/00 6117/00 ND

Aroclor 1221 EPA 3540C 8082 20 6/14/00 6/17100 ND

Aroclor 1232 EPA 3540C 8082 10 6114/00 61l7l00 NO

Aroclor 1242 EPA 3540C 8082 10 6/14/00 6/17/00 ND

Aroclor 1248 EPA 3540C 8082 10 6114100 6/17/00 ND
Aroclor 1254 EPA 3540C 8082 10 6114100 6117100 ND
Aroclor 1260 EPA 3540C 8082 10 6114100 6/17/00 ND

Sample Name:
Lab Code:
Test Notes:

Polychlorinated Biphenyls (PCBs)

GAC-004-06 I 200-0

K20044 14·004

Units: ugIKg (ppb)

Basis: DIy

I
I
I
I
I
I
I
I
I
I
I
I
I
I

·,H1 040
p}{e~t I

ApprovedBy:---1f~----------------- Date: ---"'-''---~~-
04~I~SVG.AYl ·46120100

1S211020S91p
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Client:I Project:
Sample Matrix:

...·.r..·

" ,
COLUMBIA ANALYTICAL SERVICES. INC.

Analytical Report

CH2M Hill

Goldendale Aluminum!l57286.AO.02

Sediment

Service Request: K2004414

Date Collectcd: 6112100

Date Received: 6/13100

I

Prep Analysis -; Dilution Date Date Result

Analyte Method Method MRL Factor Extracted Analyzed Result Notes

Aroclor 1016 EPA 3540C 8082 10 1 6114/00 6/17/00 ND

Aroclor 1221 EPA 3540C 8082 20 I 6114/00 6117/00 ND

Aroclor 1232 EPA 3540C 8082 10. 1 6114/00 6117/00 ND

Aroclor 1242 EPA 3540C 8082 10 1 6114/00 6117/00 ND

Aroclor 1248 EPA 3540C 8082 10 I 6/14/00 6117/00 ND

Aroclor 1254 EPA 3540C 8082 10 I 6/14/00 6/17/00 ND

Aroclor 1260 EPA 3540C 8082 10 1 6/14/00 6/17/00 ND
:

:i

I
Sample Name:

I Lab Code:
Test Notes:

I
I
I
I
I
I
I
I

PolychlorinatedBiphenyls (PCBs)

GAC..OOS..061200..0

K2004414..{J05

Units: ug/Kg(ppb)
Basis: Dry

PogeNo.:

00041
OMl~SVG.AYl - 5 612QlOO

IS221020S97p

I
I
I
I Approved By:---/-1--..-:=--------------.----- Date:-~-=-=--=~-

I
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COLUMBIA ANALYTICAL SERVICES, INC.

Prep Analysis Dilution Date Date Result

Analyte Method Method MRL Factor Extracted Analyzed Result Notes

Aroclor 1016 EPA 3540C 8082 10 6114/00 6117/00 ND

Aroclor 1121 EPA 3540C 8082 20 6/14/00 6117/00 ND

Aroclor 1232 EPA 3540C 8082 10 6114/00 6/17/00 ND

Aroelor 1242 EPA 3540C 8082 10 6114/00 6/l7/00 ND

Aroclor 1248 EPA 3540C 8082 10 6114/00 6/17/00 ND

Aroclor 1254 EPA 3540C 8082 10 6/14/00 6/17/00 ND
Aroelor 1260 EPA 3540C 8082 10 6114/00 6/17/00 ND

Client:
Project:

, Sample Matrii:

Sample Name:
Lab Code:
Test NOles:

Analytical Report

CH2MHill

Goldendale. Alllminllm/157286 .AO.02

Sediment' .

Polychlorinated Biphenyls (PCBs)

GAC-REF-061200-1

1<2004414-006

Service Request: K2004414

Date Collected: 6/12/00

Date Received: 6113/00

Units: ugIKg (ppb)

Basis: Dry

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Approved By: .
IS2210205971'

~ ~_~ Dale: _--="--------'---__

OOO.A2

I
I
I
I
I
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I
COLUMBIA ANALYTICAL SERVICES, INC.

I
Client:

I Project:
. Sample Matrix:

Analytical Report

CH2MHill

Goldendale Aluminumll 57286.ACl02

··Sediment

Service Request: K2004414

Date Collected: NA
Date Received: NA

Prep Analysis Dilution Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes

i
Aroclor 1016 EPA 3S40C 8082 10 6/14/00 6/]7/00 ND
Aroclor 1221 EPA 3540C 8082 20 6/14/00 6/17/00 ND
Aroclor 1232 EPA 3540C 8082 10 6/14/00 6/17/00 ND
Aroclor 1242 EPA 3S4QC 8082 10 6/14/00 6/17/00 NO
Aroclor 1248 EPA 3540C 8082 10 6/]4/00 6/17/00 ND
Aroclor 1254 EPA 3S40C 8082 10 6/14/00 6/17/00 NO
Arodor 1260 EPA 3540C 8082 10 6/]4/00 6/17/00 ND

I
I
I
I
I
I
I
I
I
I
I

Sample Name:
Lab Code:
Test Notes:

Polychlorinated Biphenyls (PCBs)

Method Blank

KWG2004414-7
Units: ugIKg (ppb)
Basis: Dry

PagoNn.:

00043
6-';;0-:00Date:

--------'-~

O·141~SVG.AYI • Mil 6110100

I S22l020~97p

I
I
I
I Approved By:--cr---------'-------
I
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

r..,UMBIA ANALYTICAL SERVICES, IN(

Analytical Results

CH2MHiU
Goldendale AluminumI157286.AO.02
Sediment

Volatile Organic Compounds by GC/MS

GAC-OO1-061200··0
K20044 14-00 I

EPA 5030A
8260B

Service Request: K2004414
Date Collected: 0611212000
Date Received: 06/1312000

Units: ugIKg
Basis: Dry

Level: Low

I
I
I
I
I

I

Not
Extraction

Lot

I
-.---1

-~-IKWG2002292
KWG2002292

KWG2002292____1

KWG2002292
KWG2002292

~:~~~~~~:~-~----·---·I
KWG2002292

KWG2002292 1
KWG2002292
KWG2002292

KWG200229:' ~_~1
KWG2002292
KWG2002292
KWG2002292

KWG2002292
KWG2002292

~:~~~~~~~~ ··-----1
KWG2002292

KWG2002292_' ~1

KWG2002292
KWG2002292

KWG2002292 I
00044
Page 1 of I

KWG2002292

KWG2002292 .. .1
KWG2002292

KWG2002292
KWG2002292
KWG2002292- -~~~~.~

KWG2002292
KWG2002292
KWG2002292

KWG2002292
KWG2002292
KWG2002292

SuperSel Reference: RR580
Form lA - Organic

Dilution Date Date
Result Q MRL Factor Extracted Anal zed

Printed 06/2912000 10:47:06
Merged

ND U 10 1 06120/00 06/20/00
NO U 10 I 06/20/00 06120100
ND U 10 1 06120/00 06120/00

~ '_~~'~._~.~~u~ __ •• u_~ .u'__•.~_ •• ' •• _._. n __~~__~~~__•• • .u~n~~~+_._"" ~~~ '

Bromomethane ND U 10 1 06120/00 06/20/00
Chlorocthane ND U 10 1 06/20/00 06/20/00
Trichlorofluoromethane ND U 10 1 06120/00 06/20/00
_ .._..~ .~__.....~,_._,~~ ~ ~~~~. .__..__. ._..~~..._.~._n__ .._~..,, ~~~~~ ._~_~T

Acetone NO U 100 I 06/20/00 06120100
Ll-Dichloroethene ND U 10 1 06/20/00 06120/00
Carbon Disulfidc NO U 10 1 06/20100 06120/00
______~_~c~~__~··_~·_~~_~~~~~.~•• u~.~••~_.~.~~_~~__~ ••• _ .• __.•• _ •• _ •• _ •• ,. ,•• c. __ ~••~_~•• __n__~_

Methylene Chloride NO U 40 1 06/20/00 06120/00
trans-l,2-Dichloroethcnc ND U 10 1 06/20100 06120/00
l.J-Dichloroethane NO U 10 1 06120/00 06120/00

•• _R_. •__.~.~,~,~~~~~•• _.·.r' __'~'_.,_~._~~_r' __·_.~~__~ ~~~ ~._~~~u_·~ •• ~.~•.• u.u.U_..._R •••_.~"RR."._~.,.• _ •._. ~__"

2-Butanonc (MEK) NO U 40 1 06/20/00 06120/00
2,2-0ichloropropanc NO U 10 I 06120/00 06/20100
cis-Lz-Dichloroethenc NO U 10 1 06120/00 06120/00
~_'··~ __~··~_·~~_,_.c·~~~_. ·_~~~~~__ .,~.~~~ ~.~ ._~..~_ _.,_..~__ .~.__._._.__R~.'_'.R__.·'.' •• R.r_".· ••cn.__n' ~ __~_~_·_~_·~"_~~. •__•__.

Chloroform ND U 10 1 06120/00 06120100
Bromochloromethane NO U 10 1 06120100 06120/00
1,I, l-Trichlorocthane (TCA) ND U 10 I 06/20/00 06/20/00
~._L'_U~~ • __ ~_. __~_._, •• , •• _ ... , •• ,_ ••••••• , •••_.~._••• ••• • __ •__• ._•••• .,_~ _,~~~~.n~~_,. ~ ~ " ..~ _~'..~ ..~._.~.~.~~_._'. __... . .__.._._, ~_~

l.J-Dichloropropene ND U 10 1 06120/00 06120/00
Carbon Tetrachloride NO U 10 1 06120/00 06/20/00
1,2-Dichloroethane (EDC) NO U 10 1 06/20/00 06120100

• ~_~ _~._ ~~_~ • ~__ ~ _ •• _~ ~._~~ _ ... R •• _. • _

Benzene ND U 10 1 06120100 06120100
Trichloroethene (TCE) NO U 10 I 06120/00 06120/00
1,2-Dichloropropane ND U 10 1 06120100 06/20/00
"".~~__ ",,,,,,,,,,,_~~•• _,,,, __~~U~.~ ~n~~."~u~~.n_~u~".• ".~ ••_.~__••.~••.•• ~ ~__~ .~~__r_~~ ~_ ~ ".~.__~ • •• _

Bromodichloromethane ND U 10 1 06/20/00 06120/00
Dibromomethane ND U 10 I 06/20100 06/20/00
2-Hcxanonc ND U 40 1 06/20/00 06120/00
--------_.__._--""~--~~.~-_.~_.~~~-~.~-"~~----_.- .._--._._---_..__.._--_._-.---_._-_.._- .~--------

cis-l,3-0ichloropropene NO U 10 1 06120/00 06120/00
Toluene NO U 10 1 06120100 06120/00
trans-Ls-Dichloropropenc NO U 10 1 06120/00 06/20/00.R_..~. . _

1,I,2-Trichloroethanc ND U 10 1 06/20/00 06/20/00
4-Methyl-2-pentanone (MIBK) ND U 40 I 06/20/00 06120/00
1,3-0ichloropropane NO U 10 1 06120/00 06120/00-_...._~-_._- ...

Tetrachloroethene (PCE) NO U 10 I 06120100 06120/00
Dibromochlorornethanc NO U 10 I 06/20/00 06/20/00
1,2-0ibromocthane (EDB) NO U 40 I 06/20/00 06120100

oichlo rodifl uoromcthane
Chloromethane
Vinyl Chloride

Anal te Name

Appendix15-001087



I )LlJMBIA ANALl'TICAL SERVICES, IN

Anal}1i~ Results

Service Request: K2004414
Date Collected: 06/12/2000
Date Received: 06/13/2000

"' l r

Units: uglKg
Basis: Dry

Level: Low

, i

Date Date Extraction
Extracted Analyred Lot Note
06/20/00 06/20/00 KWG2002292

06120/00 06120/00 KWG2002292

06120/00 06/20/00. KWG2002292

06120/00 06/20/00 KWG2002292

06/20/00 06/20/00 KWG2002292

06120/00 06/20/00 \ KWG2002292

06120/00 06120/00 KWG2002292

06120/00 06/20/00 KWG2002292

06120/00 06/20/00 KWG2002292

06/20/00 06120/00 KWG2002292

06120/00 06120/00 KWG2002292

06120/00 06/20100 KWG2002292

06120/00 06/20/00 KWG2002292

06120/00 06/20/00 KWG2002292

06120/00 06120/00 KWG2002292

06120/00 06120/00 KWG2002292

06120/00 06/20/00 KWG2002292

06/20/00 06/20/00 KWG2002292

06120/00 06120/00 KWG2002292

06120/00 06120/00 KWG2002292

06120100 06/20100 KWG2002292

06120/00 06120/00 KWG2002l92

06120/00 06120/00 KWG2002292

06120/00 06120/00 KWG2002292

06120/00 06120/00 KWG2002292

06/20/00 06120/00 KWG2Q02292

06/20/00 06/20/00 KWG2002292

06120/00 06/20/00 KWG2002292

. Volatile Organic Compounds by GC/MS

GAC-OO 1-061200-0
K20044 14-00 I

EPA 5030A
8260B

CH2MHiH
Goldendale AluminumlI57286.Ao.02
Sediment

I
Extraction Method:
Analysis Method:

I D~~

Analyte Name Result Q MRL Factor

Chlorobenzenc ND U 10 1

11, 1,1,2-Tctrachlorocthanc NO U 10 1
Ethylbcnzenc ND U 10·' 1
__________~~_·__ ---+--> T ~ __ •__n __ c .~ ._~ ~. T~ ._~_~_~~.

m.p-Xylenes NO U 20 1

I o-Xylene ND U 10 1
Stvrene ND U 10 1
-_:_~------~~~-~~-~-~----~-- ,~----------~-+-----

Bromoform NO U 10 1

I
Isopropylbenzene NO U 40 I
I, ~,2,2-Tetrachloroethane ND U ._~ ~ !. .__~~_._~ _
1,2,3-Trichlotopropanc NO U 10 1

I ~;£;_;~~~:le : ~~__~ ;~ _~~~~~~~~ ----.j'--_~_~__

2-Chlorotolucnc NO U 40 d 1

1
4-Chlorotoluenc ND U 40 1
1,3,5-Trimethylbenzene NO U 40 1
__·__· ~ __~_.~__~__.~u.~~·~_~_~~ ~_.~~__ ~

tcrt-Butylbenzcne NO U 40 ";l 1

1
1,2,4 -T ri IUClhYlbcnzcne NO U 40 '" 1
sec-Butylbenzene ND U 40 1
........ " ...._._._-_._~--------_._------ - ~--~~--------_._---~----~-~~~_ ..._-------~------

U-Dichlorobenzcnc NO U 10 1
4-lsopropyllolucnc NO U 40 1

I_I_:~_~DiChlorobcll7.cnc ~ . .__..... .~E __~_ .. 10 ._~~~~I ~ ~~ _
n-Butylbenzene ND U 40 1
U-Dichlorobenzcne ND U 10 1

11:?-Dibrom_o-3-ehlo~opr~pa~~ ._..__ .. ...._~_._~ ... 40 1
1,2,4-Trichlorobcnzcnc ND U 40 1
1.2,3-Trichlorobcnzcne ND U 40 II ~'Ththalen~ ~__~ ~ ~__ NO ~ 40__. ..._._._ ..._.._.._.._. 1~~ _
Hexachlorobutadiene ND U 40 1

I
Client:
Project: .
Sample Matrix.:

I
I Sample Name:

Lab Code:

I
I Surrogate Name

Dibromofluoromethane
Toluene-dx

14-BromoflUOrObenzene

%Rec

98
101
93

Control
Limits

75-132
85-109
49-131

Note

Acceptable
Acceptable
Acceptable

00045

I Printed 0612912000 10:47:06
Merged

Form 1A - Organic Page 2 of 2
SuperSet Reference: RR580
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Client:
Project:
Sample Matrix:

, ,

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

j)LUMBIA ANALYTICAL SERVICES, Il"

Analytical Results

CH2MHill
Goldendale AlumiuumlI57286.AO.02
Sediment

. '~~-.

Volatile Organic COD1llOUnds by GC/MS

GAC-002-061200-0
K2004414-002

EPA 5OJOA
8260B

Service Request: K1004414
Date Collected: 06/1212000
Date Received: 06/13/2000

Units: ugIKg
Basis: Dry

Level: Low

I
I
I
I
I

, "

, Dilution Date Date Extraction
Analytc Name Result Q MRL Factor Extracted Analyzed Lot Not

--·1
I

Form lA - OrganicPrinted 06/2912000 10:47: 11
Merged

Dichlorodifluoromethane NO U 12 1 06/20/00 06120/00 KWG2002292
Chloromethane ND UI2 1 06/20/00 06120/00 KWG2002292 I
~~~y_I_C_,h~?~_~~, ._. ~ ~_~~O~_~ ...._.._.. .__I!~_____ 1 _O_6_12_0_/0__0~~06_/_20_/O~~WG2~?22~:_ ..~__ .
Bromomethane ND U 12 1 06120/00 06120/00 KWG2002292
Chloroethane NO U 12 1 06120/00 06/20/00 KWG2002292

Tricl~~~~~.~.~ro~~_th_a_n~_ .._._._... _.__~~_.~~ ... _._. ~~__._.._.... I 06/20/00 06120/00 __~~?.~.~9.::~:_. 1
Acetone NO U 120 1 06/20/00 06120/00 KWG2002292
Ll-Dichlorocthcne NO U 12 1 06120/00 06120/00 KWG2002292
Carbon Disulfide ND U 12 1 06120/00 06120/00 KWG2002292

._._.~P_. __.•..'..~_.•_..~._._.__.~"~"~C~N_N~~._~~~ ~~_.~_.D~U~_~~_,~~,__.,._.~ ~~.~~~_~..•.,~~,,· ·__~_.·~P'.•

Methylene Chloride NO U 48 I 06/20/00 06120/00 KWG2002292
trans-Lz-Dichloroethcne NO U 12 1 06120/00 06120/00 KWG2002292

!.: I-D ich~oroethar.~_ _. __ ..__._. _~~_~_.... ____._ ..~_2 . ~_~.~ __._~~~20/0? 06120/00 KWG2002292
2-Bulanone (MEK) ND U 48 1 06120/00 06120/00 KWG2002292
2.2-0ichloropropanc ND U 12 I 06120/00 06120/00 KWGl002292

:i::'~~_-D_i_cl~~~~?~~I_~~~~~._ ...__._. __ . ~~_~. __ .._. ..._.__.~~__ ._ . . . ~ ~6/20/00 06/20/00 _.._~::~~~~~:~:~__. ._I
Chloroform NO U 12 1 06120/00 06120/00 KWG2002292
Bromochlorornethane ND U 12 1 06120/00 06/20/00 KWG2002292

.I._:~_~~:_!~~~I_~~~~~~n:_(~~A) .. _~t.?_!!. ~ . IL__ ._. L____ 06/20/00 06/20/00. KWG200229: 1
U-Dichloropropene NO U 12 1 06120/00 06/20/00 KWG2002292
Carbon Tetrachloride NO U 12 1 06/20/00 06120/00 KWG2002292

~;lZ_~e_i~:_ll?-~?~~~~I.l:.S.~?~)_ .. . ~_._ :~ ~ .__. ~~--_..-.. : ~:~~~~~~ ~:~~~~~~ ~:~~~~~~:~------_I
Trichloroethene (TCE) NO U 12 1 06/20/00 06/20/00 KWGl002292

~~O--I~-l:-~-:~~~~~~;*llH~:~l~--·-"-'-··---··-'--··---- ~~·--0-···~-·'-'·"-·---'··~~----·--·--'·-------·~-:· ...-..--~~~;~~;~~ ~~~~~~~~ ~:~~~~~~:~ --~--I
Dibromomethane NO U 12 1 06/20/00 06120/00 KWGl002292

~i~~~l~i~~i~-~opropene ---.-----.-:O-O-~---~---~~~------- : ~:~~~~~~ ~:~~~~: ~:~~:~~:~-I
Toluene NO U 12 1 06120/00 06/20/00 KWGl002292
trans-L'l -Dichloropropenc ND U 12 1 06120/00 06120/00 KWQ2002292
~_~~~ .. ,._.~.. ~ ~_~~~~u~_.__,....,.... ..~_,_n~ __~_~~__,C<-~h

1.1,2-Trichloroelhanc NO U 12 1 06120/00 06/20/00 KWG2002292
4-Methyl-2-pentanone (MIBK) NO U 48 I 06/20/00 06/20/00 KWGlOO2292
U-Dichloropropanc NO U 12 1 06120/00 06/20/00 KWG2002292

~~_~~ __,..,~._ ..__~. .~__..__ ..~_._._ .._.__~~.__..._ ~_._u~,______ .
Tetrachloroethene (PCE) ND U 12 1 06120/00 06120/00 KWG2002292
Dibromochloromethane ND U 12 1 06120/00 06/20/00 KWG2002292
1.2-0ibromoeHmne (EOB) ND U 48 1 06/20/00 06120/00 KWG2002292 .--1

00046
Page 1 of I

SuperSet Reference: RR580

Appendix15-001089



I ;LUMBIA ANALYTICAL SERVICES,IN(

Analytical Results

Client:I Project:
Sample Matrix:

CH2MHiII
Goldendale Aluminum/l 57286.AO.02
Sediment

Service Request: K2004414
Date Collected: 06112/2000
Date Received: 06/13/2000

I Volatile Organic Compounds by GC/MS

I Sample Name:
Lab Codc:

Extraction Method:I Analysis Method:

GAC-002-061200-o
K20044 14-002

EPA 5030A
8260B

Units: ugIKg
Basis: Dry

Level: Low

Extraction
Lot Note

KWG2002292
KWGl002292
KWG2002292

KWG2002292
KWG2002292
KWG2002292

~"'-,"",~'-'-.__.,--~~~

KWG2002292
KWG2002292
KWGlOO2292

KWG2002292
KWG2002292
KWG2002292

KWGl002292
KWGl002292
KWGl002292

...... _r~~c_r'.M.__n'.

KWG2002292
KWG2002292
KWG2Q02292

-----
KWGl002292
KWGl002292
KWG2002292

KWG2002292
KWG2002292
KWG2002292

'~'O-.........,....",_.,.-'o_,"_,_••••.• _.~

KWGl002292
KWGl002292
KWG2002292

KWG2002292

I Dilution Date Date
.Analyte Name Result Q MRL Factor Extracted Analyzed

Chlorobenzcne NO U 12 1 06/20/00 06/20/00

1
1,1,1,2-Tetrachloroethane NO U 12 I 06120/00 06120/00
Ethylbenzene NO U 12 1 06120/00 06/20/00
._--_._---------~---~---_._._~----~_.. ._-~--_....__.__.-
m.p-Xylenes NO U 24 1 06120100 06120/00

l
o-x Ylene ND U Ii 1 06120/00 06/20100
Styrene NO U 12 1 06120100 06/20100
_~~_~_~ __,~_~_~._.________ ,..-. ~__~u••~~__~_.~__

Bromoform NO U 12 I 06/20/00 06/20/00

I
lsoproPYlbcnzene NO U 48 I 06120/00 06120/00
1,1,2,2-Tctrachlorocthane ND U 12 1 06/20100 06120100
_____~ .r-.'- ~~ __~'_~~_r · __~_~ -~.-~-~.----

1,2,3-Trichloropropane ND U 12 1 06/20/00 06/20/00
Bromobenzene NO U 12 1 06/20/00 06/20100I ~-Propylben~llc ._. ._. ~ ~.~__~ ~ ~___ I 06120/00 06120/00

2-Chlorotolucnc NO U 48 1 06/20/00 06120/00
4-Chlorotolucne ND U 48 1 06/20/00 06120/00

l_l.:_~:~=!rimethYlbCnzcn=_ __. ~~__~__~ __.~ . __... .__.._. I 06120/00 06/20/00

tert-Butylbenzene NO U 48 I 06120/00 06/20/00
1,2,4-Trimethylbcnzcnc NO U 48 1 06120/00 06/20/00I ~:c::~~~rl~~~ne . .__.ND_l!. . ._ __ ~~__ .. _.____ I 06120/00 06120100
1,3-Dichlorobenzcnc NO U 12 I 06120/00 06/20/00
4-Isopropyitolucnc NO U 48 1 06/20/00 0612010011,4-0ichIor~~nzcn_~. __ . ... ND U ._._.__L2~. ~_~__1 ~. _0~6/_2~O/_O~0__0_6_/2_0_1O_0 . _
n-Butylbenzene NO U 48 I 06120/00 06120/00
1,2-Dichlorobenzene NO U 12 I 06/20/00 06120/00

I {-~~~7.~~:I:l:-:~~~~~~~~P..~_c--_.~-_ ..--_.---~~-.-~ ...-..----.- ....-- ....---~~--- ..-..--.---------: ~~~~~~~~ ~:~~~~~~
I,V-Trichlorobenzenc ND U 48 1 06/20/00 06120/00

I ~:~:~::::::utadiene ---- ~ ~---_.._-_.~_._--::-.--~----_._-----+- .-_O-O:~~~~~~~ ~:~~~~~~

I
I Surrogate Name

oibromofIuoromcthane
Toluene-db

14-BromofIuorobcnzene

%Rec

96
102
93

Control
Limits

75-132
85-109
49-131

Note

Acceptable
Acceptable
Acceptable

00047

I Printed 06129/2000 10:47: II
Merged

Fonn IA - Organic Page 2 of 2
SuperSet Reference: RR580
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

LUMBIA ANALYTICAL SERVICES, INl

Analytical Results

CHlMHill
Goldendale AluminumlI57286.AO.02
Sediment

Volatile Organic Compounds by GC/MS

GAC-003-061200-0
K2004414-003

EPA 5030A
8260B

Service Request: K2004414
Date Collected: 06/1212000
Date Received: 06/1312000

Units: ugIKg
Basis: Dry

Level: Low

I
I
I
I
I

f\

Analyte Name
Dilution Date Date Extraction

Result Q MRL Factor Extracted Anal zed Lot Not

I

"I
-~---_.--I

ND U 11 I 06120/00 06120/00 KWG2002292
NO U II 1 06120/00 06120100 KWG2002292
NO U II I 06/20/00 06120100 KWG2002292

._.,~. uu_.__ ~._•• _••_. • ~~. ~ ._'D~U_U~__".'.'_.__._____ _.

NO U 11 I 06120/00 06120/00 KWG2002292
ND U II 1 06/20/00 06120/00 KWG2002292 I
NO U ,~.~! .. _. . 1 06120/00 06120/00 KWG20~229~_. __~_

Acetone ND U I 10 I 06120/00 06120/00 KWG2002292
l.J-Dichloroethene NO U 11 I 06120/00 06120/00 KWGl002292

Carbon !:?~~~E~_e_. . ~ ~_U_ __.__ __.._._1~__._._..~ .__ .__1_ 06/20/00 06120/00 KWG2002292 __I
Methylene Chloride ND U 43 1 06/20/00 06120/00 KWG2002292
trans-Lz-Dichloroethene NO U II 1 06/20/00 06120/00 KWG2002292

.~_,1-_D_ic_h~~~:~lal~:" __ .._ NO U 11 1 06120/00 06120/00 KWGl002292 .-----.--1
2-Butanonc (MEK) NO U 43 1 06/20/00 06/20/00 KWG2002292
2.2-0ichloropropanc NO U II I 06120/00 06120/00 KWG2002292

~_~~=_~~!_~_i=I.~~~~?_~~~~:.~~_. ~__ ~ ND__~_ .. J_I__.______ I 06/20/00 06120/00 KWG2002292 __1
Chloroform NO U II 1 06120/00 06120/00 KWQ2002292
Bromochloromethane NO U II 1 06/20/00 06120/00 KWG2002292

I ~_I~,~__,!!i=hl.or.~c~I~~~l~~'_~~~_. . .__~~_ y ... __ .._...~ __ .~ 1 .. . ..__.~ ~. 06_12_01O~ 06_12_0/~?.__K_W_~2_0_0:~~~ _ _ .....1
U -Dichloropropenc ND U II I 06120/00 06120/00 KWG2002292
Carbon Tetrachloride ND U II 1 06120/00 06120/00 KWG2002292

~.:;~~~~;~~?~_!.~~.~~:~~_9_ ..._.. -------------.~~ ..-~.. .....-+i-.. --------- : ~:~~~~~~ ~:~~~~~~ ~:~~~~~~:~·-·--·---I
Trichloroethcne (TCE) ND U 11 I 06120/00 06/20/00 KWG2002292
1,2-Dichloropropanc NO U 11 1 06/20/00 06/20/00 KWG2002292
.._ _--~._--~--~---~-- ". -'-'-'-'"-~"'.~-~---_.._--._ -..__ - _. __._-_."_._.._-_._._ __.._~._.- .~~---
Bromodichloromcthane NO U 11 1 06/20/00 06120/00 KWG2002292
Dibromomethane ND U II I 06/20/00 06120100 KWG2002292
2-Hcxanonc NO U 43 1 06/20/00 06/20/00 KWG2002292

______•__~T

cis-L'l-Dichloropropene NO U 11 1 06120100 06120/00 KWG2002292
Toluene ND U 11 I 06120/00 06/20/00 KWG2002292

¥.rti~~~~-:~~~~{-~:-~-:pcn~c~ --~-- --- -- ~--~ ---- ----------~-:-- -----.----... -------: ~:;~~;~~ ~:~~~~~~ ~:~~:~~~:~ I
4-Methyl-2-pclllanone (MIBK) NO U 43 I 06120100 06/20/00 KWG2002292
I.3-Dichloropropane NO U 11 1 06/20/00 06/20100 KWG2002292
~'~~_~_· __~~~_~·~_~·__ .L _

Tetrachloroethene (PCE) ND U 11 1 06/20/00 06/20/00 KWG2002292
Dibromochloromethane NO U 11 1 06/20/00 06120/00 KWGl002292
1,2-0ibromoelhanc CEDE) NO U 43 1 06120/00 06/20/00 KWG2002292

Dichlorodifluoromcrhane
Chloromethane
Vinyl Chloride

Bromomethanc
Chloroethane
Trichlorofluoromethane

00048
Printed 0612912000 10:47:15
Merged

Form lA - Organic
SuperSet Reference:

Page
RR580

Appendix15-001091



I
I

Client:
Project:
Sample Matrix:"

I
I Sample Name:

Lab Code:

I
Extraction Method:
Analysis Method:

JLUMBIA ANALVTICAL SERVICES, IN" I

Analytica] Results

CHlMHill
Goldendale Aluminum}157286 .AO.02
Sediment

': ~ ...

Volatile Organic Compounds by GCIMS

GAC-0034l61200-0
1<2004414-003

EPA 5030A
8260B

Service Request: K2004414
Date Collected: 06/1212000
Date Received: 06/1312000

Units: uglKg
Basis: Dry

Level: Low

I Analyte Name
Dilution Date Date Extraction

Result Q MRL Factor Extracted Analyzed Lot Note

Chlorobenzenc ND U II 1 06120/00 06/20/00 KWG2002292

Il,1,1,2~TelraChlorocthane ND U 11 1 06120/00 06120/00 KWG2002292

Ethylbenzene NOU 11 ;J 1 06120/00 06/20/00 KWG2002292
-~._-~-~.......---~~.~~--

m.p-Xylenes ND U 21 1 06120/00 06/20/00 KWG2002292

lo-xYlene ND U 11 I 06120100 06/20/00 KWG2002292

Styrene NO U 11 I 06120/00 06/20/00 KWG2002292
_·_~_·______ ··'._·~'···••·_··_____~~U~~~ ,~_~,_~,_••• _n___•__c_,~r'~""_"_C__~~~T

Bromoform ND U 11 I 06120/00 06/20/00 KWG2002292

IISOprOPYlbell7..cnc NO U 43 I 06120/00 06/20/00 KWG2002292

I, 1,2,2~Tctrachlorocthane ND U 11 I 06120/00 06120/00 KWG2002292
uU'_'_'_"~~~~___~~_ .__• -_...-.~~_.-- ..-._._-_._---_.
1,2,3·Trichloropropanc NDU 11 I 06120/00 06120/00 KWG2002292I Bromobenzene NDU II 1 06/20/00 06/20/00 KWG2002292

n-Propylbenzene NO U 43 I 06120/00 06/20/00 KWG2002292
-~-_._------

2-Chlorotoluene NO U 43 ":1 1 06120/00 06/20/00 KWG2002292

14-Chlorotoluenc ND U 43 I 06120/00 06/20/00 KWG2002292
1,3,5-Trimethylbenzcnc ND U 43 I 06120/00 06/20/00 KWG2002292
-_•••_.______ _ __•___• __~,~~__~~___ ,_~_._.,____ 'c___~~___~__~~_~~~

tert-Butylbenzene NO U 43
'~

I 06120100 06120/00 KWG2002292

11,2,4-TrimethYlbcnzcne NO U . 43 I 06120/00 06/20100 KWG2002292
sec-Butylbcnzene " ND U 43 ! 1 06120/00 06/20/00 KWG2002292
___·_·~_·~_~"__·'.'~·~"_·"··"___·'~"'_U~"~"'Uq__ .~_~__~~_____,~____._,_,_,_•••n" •••• __ • ___• ___~______•____________~_~._~_.__

. I,3-Dichlorobcnzcne NO U 11 I 06120/00 06120/00 KWG2002292
4-lsopropyltolucnc NO U 43 1 06/20/00 06120/00 KWG2002292

IIA-Dichlorobcnzcne ND U 11 I 06120/00 06120/00 KWG2002292
_________________,~_._.__~__~________~_~~_,.c_~~,__~~_·~·~·_~·_··,··__···_·__·_·__·______ ----
n-Butylbenzene NO U 43 I 06120/00 06120/00 KWG2002292
1,2-Dichlorobenzcnc NO U 11 I 06120/00 06120/00 KWG2002292II ,2-Dibromo-3-chloropropane ND U 43 I 06120100 06/20/00 KWG2002292
~~~~_'---.--'-'--,._~~--+-oo--~~___~_______• ••___~_--.-"-T_~_~_____" __·_·~

1,2,4-Trichlorobenzcnc NDU 43 I 06120/00 06120/00 KWG2002292
1,2,3-Trich.l.orobcnzcnc NO U 43 1 06120/00 06120/00 KWG2002292I Naphthalene ND U 43 1 06120/00 06120100 KWG2002292

_n_~~.··~~_'___·_____ -
Hexachlorobutadiene NO U 43 I 06/20/00 06120/00 KWG2002292

I
I Surrogate Name

Dibromofluoromethane
Tolucnc-d.8 .

14-BromofiuorobellZCne

I pri nted 06129/2000 10:47:15
Merged

%Rec

93
105
90

Control
Limits

75-132
85-109
49-131

Note

Acceptable
Acceptable
Acceptable

Fonn lA - Organic

00049
Page 2 of 2

SuperSet Reference: RRS80
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JOLUMBIA ANALYTICAL SERVICES, I

Analytical Results I
Client:
Project:
Sample Matrix:

CH2M Hill
Goldendale Aluminum/157286. AO.02
Sediment

Service Request: K2004414
Date Collected: 0611212000 I
Date Received: 06/1312000

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

••• I~·<

Vo1atile Organic Compounds by GqMS

GAC-004-061200-0
K2004414-()04

EPA 5030A
8260B

I
Units: uglKg IBasis: Dry

Level: Low

I
Dilution Date Date Extraction

Analyte Name Result Q MRL Factor Extracted Analyzed Lot N

I

Form IA - OrganicPrinted 06129(2000 10:47:20
Merged

Dichlorodifluoromethane ND U II I 06120100 06120/00 KWG2002292

~~:~~~~!~!~~~~ . . ~~._~ U . .. .. ._..~. ... 6~~~6~66 6~j;·b~66 ~~~~~~~:~ _~_I
Bromomethane ND U I J I 06120/00 06/20/00 KWG2002292

~~~l;~~~~;~~~~~~~an:. ... . :_ ~.._.. ..... ..~L._ .... ... __..__.. ._. ~.__. 6~_~~_6~~?_. ~~~~~~66 ~~~~~~~~?L ...__.I
Acetone 110 llO I 06/20/00 06120/00 KWG2002292
I,J-Dichlorocthcne NO U 11 1 06120/00 06/20/00 KWG2002292 I
Carbon Disulfide NO U II I 06120/00 06120/00 KWG2002292
~~__----'--. ~_~~~u.u~_~~V ...'D~.~_._~.~._.~..~_~_~~~.~_~~_.~ ..n~ ~~__~__~~~~u""~~~_~_~_~~_~.~~~~~~

Methylene Chloride NO U 45 I 06120/00 06120100 KWG2002292
trans-Lz-Dichloroethene ND U I J 1 06/20/00 06120/00 KWG2002292

,~::=~i~~I~r.~t_h_an_e ,__~ ..c.._.. .__c._~E __~______~_~~__ ~ ~~ ~ 06120/00 06120/00 KWG2002292 __I
2-Butanonc (MEK) ND U 45 I 06/20/00 06/20/00 KWG2002292
2,2-0ichloropropanc ND U II J 06/20/00 06120/00 KWG2002292

c~~~__~!_~~i~~~~!~~t~_l.~~~ ..._. __.__ __. .._._._. .__.~E__~. .__._ ..... _____~_~.___~ ._.__.... . L~.__ 06120/00 06120/00 KWG2002292...__.1
Chloroform NO U II I 06/20/00 06/20/00 KWG2002292
Bromochloromcthaue ND U J1 1 06120/00 06120/00 KWG2002292

~:I.:.~~:!~i:I~Il}roeth~lIlc (rCA) _~I)__t! . .... II .. _. .. __ .~__.__ .__.__~~~~~~?O 06120100 KWG2002292 I
1,! -Dichloropropcne ND U II I 06120/00 06/20/00 KWG20{)2·29i···--· .
Carbon Tetrachloride NO U 11 I 06120/00 06120/00 KWG2002292
l.z-Dichlorccthanc (EDC) NO U 11 J 06120/00 06120/00 KWG2002292

•••• __.~__, ...._., ..~_..._.,_~"._.,....'._n__._'_.·."....__~ .. ..-~., __.~,_,_,.~ ·._...,._•.,·••..•N ._._•• ~~_~_.,~_~ ,_~__~_~ .~._._

Benzene NO U II I 06120/00 06120/00 KWG2002292
Trichloroethenc (TCE) NO U JI 1 06120/00 06120/00 KWG2002292

~:~~~J:l~~~~:~~~H~~~~-···-············-·-· ---..---..-~~-~-.--~--~---~-~ --~--~--~-~....... ~~;~~~~~ ~~;~~~~~ ~:~~~~~~~~---·----I
Dibromomcthane ND U II I 06120/00 06120/00 KWG2002292
2-Hexanonc ND U 4S 1 06/20/00 06/20/00 KWG2002292 I
_-.-------...~~..__~_~_~~~_~ __ ~ L~_.__ ..~~_~. ~~_.~_L.~~ ~-'-r-~~.~. ..........-
cis-l,3-Dichloropropcnc NO U 11 I 06120/00 06/20/00 KWG2002292
Toluene NO U 11 J 06120/00 06120/00 KWG2002292

~~~I:~~i~~:::~:-;:-l:n-r:~_~~--------- : ~~--.+~~--_.-_.. ----.... _-.._.- ~ ~~~~~~~: :~~~:~:: ~:~~~~~~:~-I
4-Mclhyl-2-pentanpnc (MIBK) NO U 45 1 06/20/00 06120/00 KWG2002292

~:~;~~~~:~~~:::;CE) ~----.---~---:--~-------~.-._.--{+---.- .. _-.-----.....-.----+- ~~~~~~~~ ~:~~~~~~ ~:~~~~~~:~ -----I
Dibromochloromethane NO U II I 06120/00 06/20/00 KWG2002292
l,2·Dibromocthallc (EDB) NO U 45 1 06/20/00 06/20/00 KWG2002292 I

00050
Page 1 of I

SupcnSct Reference: RR580
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I
Client:

I .Project:
Sample Matrix:

I
I Sample Name:

Lab Code:

Extraction Method:I Analysis Method:

JLUMBIA ANALYTICAL SERVICES, IN..... _

Analytical Results

CH2MHill
Goldendale AluminumlI57286.AO.02
Sediment

Volatile Organic Compounds by GC/MS

GAC-004-061200-O
Kl0044 14-004

EPA 5030A
8260B

Service Request: K2004414
Date Collected: 06/12/2000
Date Received: 06/13/2000

Units: ug/Kg
Basis: Dry

Level: Low

I Analyte Name
Dilution Date Date Extraction

Result Q MRL Factor Extracted Analyzed Lot Note

Chlorobcnzcuc NDU 11 I 06/20/00 06/20/00 KWG2002292

1l,l,1,2-Tctrachlorocthanc ND V II I 06120/00 06120/00 KWGl002292
Ethylbcnzene NO U II I 06120/00 06/20/00 KWG2002292
~.~U_____• __~__._.__'. ___··_·_·__••••_ •••••___._••_._______._••

m,p-Xylcncs NO U 22 I 06120/00 06/20/00 KWG2002292

lo-xYlenc NO V HI 1 06/20/00 06/20/00 KWG2002292
Styrene NO V II I 06120/00 06120/00 KWG2002292

._____.._..________•_______T~_~r_~_T.__ ~__C_T_~~~__ u~___ ·····u~_..

Bromoform NOU II I 06120/00 06/20/00 KWG2002292
Isopropylbcnzcnc NOV 45 I 06120/00 06/20/00 KWG2002292II,l,2,2-Tetrachloroethane ND U II I 06120/00 06/20/00 KWG2002292

------------".-
1,2,3-Trichloropropane ND U II I 06120/00 06/20/00 KWG2002292
Bromobcnzene ND U II I 06120/00 06/20/00 KWG2002292I n-Propylbenzene NOU 45 I 06120/00 06120/00 KWG2002292

.~~.~__.n_

2-Chlorotoluene NOV 45 I 06120/00 06120/00 KWG2002292
4-Chlorotoluene NDU 45 I 06/20/00 06/20/00 KWG2002292

11,3,5-TrimethYlbenzelle ND U 45 I 06120/00 06120/00 KWG2002292
~-~~-~~--_ .._.~~-,._---~

tert -Butylbenzene ND U 45 I 06/20/00 06/20/00 KWG2002292
1,2,4-Trimethylbenzene ND U 45 I 06120/00 06120/00 KWG2002292I scc-Butylbenzene NO V 45 I 06120100 06120/00 KWG2002292
.u_.,~ ..,... ,.·_..____~. __~__·._.·___._______._.._..__._~____...___~.___~_.__._ ...._., ..._..._. __ .".~___.,._.~.._...,._.~~__.__~_·..___r_~~~

I,J-Dichlorobellzcnc NO U II I 06120/00 06/20/00 KWGlOO2292
4-lsopropyltoluene NO U 45 I 06120/00 06120/00 KWG2002292I ~~4-Dichlorobenzene NDU II I 06/20/00 06120/00 KWG2002292

. ----_....._.__.- -
n-Butylbenzene NO U 45 I 06/20/00 06/20/00 KWG2002292
1,2-Dichlorobcnzeue ND U II I 06120/00 06120/00 KWG2002292I ~:!.-Dibromo-3~~orop~~p~tl: NO U 45 I 06120/00 06/20/00 KWG2Q02292

_~~_ ••~ ..........u~+' ·__.~_~._~u..___·__._,__·_·._

1,2,4-Trichlorobcnzene ND V 45 I 06/20/00 06/20/00 KWG2002292
1,2,3-Trichlorobenzcne NDV 45 I 06120/00 06/20/00 KWG2002292I Naphthalene NO U 45 I 06/20/00 06120/00 KWGlOO2292

-~-------~~-~-~ ......

Hexachlorobutadicne ND U 45 I 06120/00 06120/00 KWG2002292

I
I Surrogate Name

Oibromofluoromethane
Toluenc-d8

14-Bromofluorobcnzene

I Printed 0612912000 10:47:20
Merged

%Rec

95
100
93

Control
Lhnits

75-132
85-109
49-131

Note

Acceptable
Acceptable
Acceptable

Form IA ~ Organic

00051
Page 2 of 2

SuperSet Reference: Rll.580
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Level: Low

Units: ugIKg
Basis: Dry

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

......JLUMBIA ANALYTICAL SERVICES, IN ....

Analytical Results

CH2M Hill
Goldendale Aluminum/157286. AO.02
Sediment

Volatile Organic Compounds by GC/MS

GAC-OOS-061200-o
K2004414-o0S

EPA SCl30A
82608

I
Service Request: K2004414

Date Collected: 06/1212000 I
Date Received: 06/13/2000

I
I
I

Dilution Date Date
Analytc Name Result Q MRL Factor Extracted Anal zed

Extraction
Lot No

KWG2002292
KWG2002292
KWG2002292

KWG2002292
KWG2Q02292
KWG2002292

----------
NWG2002292
M.WG2002292
KWGl002292

KWGl002292
KWG2002292
KWG2002292

KMlG2002292
KWG2002292
KWG2002292

KWG2002292
KWG2002292
KWG2002292

KWG2002292
KWG2002292

KWG2002292_~__~1
KWG2002292
KWG2002292
KWG2002292

KWGlOO2292
KWGl002292
KWGl002292

KWG2002292
KWGl002292
KWG2002292

KWGl002292
KWG2002292
KWGl002292

Printed 0612912000 10:47:25
Merged

Form lA - Organic
SupcrSct Reference:

KWG2002292
KWG2002292

KWG2002292 I
00052

Pa~e 1 of I
RR580
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I
I

Client:
Projcct:
Sample Matrix:

I

)LUMBIA ANALYXICAL SERVICES, IN

Analytical,Results

CH2MHill
Goldendale Aluminum/157286.AO.02
Sediment

Volatile Organic Compounds by GC/MS

Service Request: K2oo4414
Date Collected: 06/1212000
Date Received: 06/1312000

I Sample Name:
Lab Code:

Extraction Method:I Analysis Method:

GAC-005-06l200-O
K.2004414-005

EPA 5030A
8260B

.!

Units: ugIKg
Basis: Dry

Level: Low

I Analyte Name
Dilution Date Date Extraction

Result Q MRL Factor Extracted Analrz.ed Lot Note

Chlorobenzene NOV 12 1 06120100 06120/00 KWG2002292

11,1, I,2-Tetrachloroethane NO V 12 1 06/20100 06120/00 KWG2002292
Ethylbcnzene NOV 12 ) 1 06120/00 06120/00 KWG2002292
___•______••• w. ___w •• __

~.__.'-_...~ .. '---

m.p-Xylcnes NOV 23 1 06120/00 06120100 KWG2002292

lo-xYlenc NOV 12 I 06/20/00 06/20/00 KWG2002292
Styrene NO V 12 1 06120/00 06120/00 KWG2002292

-~~--~---.~-_---.. ........-, -----~-~~--~---.

Bromoform NOV 12 1 06/20/00 06120/00 KWG2002292

IlsoproPYlbenzene NOV 47 1 06120/00 06120/00 KWG2002292

~~l-,-~'.~-!.<:~~~!doroclllanc NO V 12 1 06120/00 06120/00 KWG2002292
__..w._n..w.r._~..~~~ ~

1,2,3-Trichloropropane NOV 12 1 06/20/00 06/20/00 KWG2002292I Bromobenzene NOV 12 1 06120/00 06120/00 KWG2002292
Il-PropyIbcnzene NO V 47 1 06/20/00 06120100 KWG2002292
~.~~~,~~~.

_~___._~._.~__., ___•_______.M

2-Chlorotoluene NDV 47 1 06120/00 06120/00 KWG2002292
4-Chlorotoluellc NO V 47

.";;
I 06120100 06120/00 KWG2002292

1I,3,S-TrimClhYlbcnzcne NOV 47 I 06/20/00 06120100 KWG2002292
__~'----r-~___~~_~~D_~L_~~~__

-----~--_.~-~-

tert-Butylbenzene NOV 47 I 06/20/00 06120/00 KWG2002292
1.2,4-Trimethylbcnzene NOV ""l 1 06120/00 06120100 KWG200229247 ··1·I sec-Butylbenzene ND V 47 ..' _...~ 1 06120/00 06/20/00 KWG2002292
~, c,r•• _ ••_~._~,___• __,m~~~______ ·___ · _____~_~ -_.._..•~---~~.~~..._. __._._._-~._ .._--_.~~---_._-_._---
I,3-Dichlorobenzene NO U 12 1 06120/00 06120/00 KWG2002292
4-Isopropyllolllene NO V 47 1 06120/00 06120/00 KWG2002292I L~~~?ichl~robcnzenc NOV 12 1 06120/00 06120/00 KWG2002292

~___~_~~~~ __~_._.u~________~_._.

n-Butylbenzeue NOV 47 I 06120/00 06120/00 KWG2002292
I,l-Dichlorobcnzcnc NDV 12 1 06120/00 06120/00 KWG2002292

1·1.~~~i_~rom~=~_-Chloroprop~ne NO V 47 I 06120/00 06120100 KWG2002292
---_..._--~.__._-----,~.-._._~-.--~._--~

___~_'~~__'_L~~~_~~

1.2.4-Trichlorobenzcne ND V 47 I 06120100 06120/00 KWG2002292
1.2.3-Trichlorobenzene ND V 47 I 06120/00 06120/00 KWG2002292I Naphthalene NOV 47 1 06120/00 06/20/00 KWG2002292

_~m, __ , __~~._~__._~n_~_---''-''''''''''__~---'_____ ,r·~_'''__,_c_''''',n.

Hexachlorobutadiene NOV 47 1 06/20/00 06/20100 KWG2002292

I
I Surrogate Name

Dibromofluoromethane
Totuene-ds

14-Bromoflllorobcnzenc

I Printed 0612912000 10:47:25
Merged

%Rce

95
101
93

Control
Limits

75-132
85-109
49-131

Note

Acceptable
Acceptable
Acceptable

Form 1A - Organic

00053
Page 2 of 2

Superfiet Reference: RR580
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

~LUMBIAANALYTICAL SERVICES. IN

Analytical Results

CH2MHill
Goldendale Aluminllm/157286.AO.02
Sediment

Volatile Organic Compounds by GC/MS

GAC-REF-061200-1
K20044 14-006

EPA 5030A
8260B

I
Service Request: K2004414

IDate Collected: 06/12/2000
Date Received: 06/1312000

I
Units: ug/Kg IBasis: Ory

Level: Low

I
Dilution Date Date

Analyte Name Result Q MRL Factor Extracted Analyzed
Extraction

Lot No

I

I ofPage

KWG2002292
KWG2002292
KWG2002292

SuperSet Reference: -RR580
Form lA - OrganicPrinted 0612912000 10:47:29

Merged

Dichlorodifluoromethane NO U 14 I 06121100 06/21100
Chloromethane ND U14 1 06f21/00 06121100
Vinyl Chloride ND U 14 1 06/21100 06121/00
_"' __ ~'~ '_'_~.~_.~'_~"'.__~.~_~__~_~. .~r~.~~••,_~ '-<-~.~~,_~r_.·, _ __ _. ~ __.__~ ._ ••.•_,~_~·,_u••.•u_ •• ·_·.__._._._.'_~__

Bromomethanc NO U 14 1 06/21100 06/21100 KWG2002292
Chlorocthane NO U 14 1 06/21100 06/21100 KWG2002292 I
Trichlorofluoromethane ND U 14 1 06121100 06/21/00 KWG2002292
_,.._.__..._,.~~.._._.... ,""______ _~~ ~_~ __·~_~__~~~~._. ~_,_~_~~_ .._~_~u._. ~..~_._.._L_~. ._~.U ...~_.."U.'_. •••.••.••.••••.•.••.• _. __ .~._.~_, •• •__._.,_, ••,_,.~ ••,.. _~~~ ~~ •• ~ "

Acetone NO U 140 1 06/21100 06f2l/00 KWG2002292
1,I-Dichloroethcne NO U 14 I 06/21fOO 06121100 KWG2002292

~arbon Disu~fidc ~ ._~_,~~_ NO ~~~~_.~~_I~ ~ .. .. .__. ! ._06f21fOO 06121100 KWG20022?~. __._..1
Methylene Chloride ND U 56 1 06121100 06/21100 KWG2002292
trans-Lz-Dichloroethene NO U 14 I 06121/00 06121100 KWG2002292

U-Dic~~oro:thanc ._~ ND U __._. ~. . ~__ .._. !. . ._~612.~/OO 06121/00 KWG2002292 I
2-Butanonc (MEK) ND U 56 1 06121100 06121100 KWGl002292
2,2-Dichloropropane NO U 14 I 06f21/00 06/21100 KWG2002292

~~.~~:_~~?~~_I~I~~_~:!~~~~:_. __ __ __ __ ._._ .._~~_,~_._ ._. ~~_~__ .. ..__1 .. ..__06f21100 _~~~~_~.~OO __ KWG2002292 ._1
Chloroform NO U 14 1 06121/00 06121/00 KWG2002292
Bromochloromethane NO U 14 I 06/21100 06121/00 KWG2002292
l.Ll-Trichlorocthane (TCA) ND U 14 1 06121100 06121100 KWGl002292
.·",·mr~~_._, ·___ _ _ __ _ _ _ ~ __ .~,_.'__ .•. , •• ·•• ·.' •• ' •• 'u.P'.'~~_.··._··,_'.. · , .. " •. _ ._~ _ .•.• __.._.. ~ .. , _._.. _ , ._ .. __., .._.,...•.....•. _~~ _._ ~, ..__.•.•.. _~_,.~.~.w..,..~ ,_,_ ~ .~ .~ '~._r~_c.'_~_~_T __·.~_

U-Dichloropropcne ND U 14 1 06121100 06121/00 KWG2002292
Carbon Tetrachloride ND U 14 1 06n1l00 06/21/00 KWG2002292

~:I~~:~:lloroethane (EDC) ._~----.-----._--~ -.~.. . _ -..- ---~~ ------._--------_ .._..--.-+----.~~~~ ;~~~ ~~~~; ~~~- ~:~~~~~~:~ .. ..1
Trichlorocthene (TCE) NO U 14 I 06/21100 06121100 KWG2002292

~:~~::~~l~:~::l~::;l:n~-~-----'---'----: ~---_.__..._._.-+:---..._ .._--..._._---_._._+------_ ..~~~~ :~~~ ~~~~ :~~~ ~:~~~~~~:~ I
Dibromomethane NO U 14 I 06/21100 06121100 KWG2002292

~i~·~j~:6~~1~~propcr~---------~~--·---· : ~ ~-- ~:----~---------l-'- ~:~~~~~~ ~:~~~~~~ ::~~.~~~~~.~_.---I
Toluene ND U 14 I 06/21100 06121100 KWG2002292

~jr,~i~~S~~i~~~~~~:~:pen:~_--_ ..__ ._._--....._.-.~--0~---'---:: : ~:~~:~~~ ~:~~;~~~ ~:~~::~~:: I
4-Mclhyl-2-pcntanone (MIBK) ND U 56 I 06/21100 06/21/00 KWG2002292

~':t~~~~:~~:~~:::r;CE} ._~ ~~-----:: ~ ~~~~:~~~ ~:~~:~~~ ~:~~~~~~~--'---'f
Dibromochloromethanc NO U 14 I 06/21100 06f21/00 KWG2002292
1,2-Dibromocthane (EDB) NO U 56 1 06121/00 06121/00 KWG2002292 I

00054
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I
I

Client:
Project:
Sample Matrix:

I
I Sample Name:

Lab Code:

Extraction Method:I Analysis Method:

llLUMBIA ANALYTICAL SERVICES, 11\

Analytical Results

CH2M Hill
Goldendale AJuminum/157286.AO.02
Sediment

Volatile Organic Compounds by GCIMS

GAC~REF-061200-1
K.2004414-o06

EPA 5030A
8260B

Service Request: K.2004414
Date Collected: 06/1212000
Date Received: 06/1312000

Units: ugIKg
Basis: Dry

Level: Low

I Analyte Name
Dilution Date Date Extraction

Result Q MRL Factor Extracted AnalrLCd wt Note

Chlorobenzcne NO U 14 1 06121/00 06/21/00 KWG2002292

11,1,1,2-Tetrachlorocthane NO U 14 1 06/21100 06/21/00 KWG2002292

Ethylbenzene NO V 14 1 06121100 06121/00 KWG2002292

m,p-Xylcnes NO V 28 1 06/21/00 06121100 KWG2002292

lo-xYlcne NOV la I 06121/00 06121100 KWG2002292

Styrene NOV 14 I 06/21/00 06/21/00 KWG2002292
• __~.____~~~__ ·~ ______r_ ...._-----~-

Bromoform NOU 14 1 06/21/00 06121/00 KWG2002292

11soProPYlbenzene NOV 56 I 06121/00 06121100 KWG2002292

1,1,2,2-Tetrachloroethane NOU 14 1 06121/00 06/21100 KWG2002292
.._-----." ._-_._------~

1,2,3-Trichloropropane NDV 14 1 06121100 06/2J/00 KWG2002292

Bromobcnzene NOV 14 1 06121100 06121100 KWG2002292I n-P'!~~!lbell7.ene NO U 56 1 06/21100 06/21/00 KWG2002292
-

2-Chlorotoluenc NOU 56 I 06/21/00 06121100 KWG2002292

4-Chlorotoluenc ND U 56 1 06121100 06121100 KWG2002292

11,3,5-Trimethylbenzenc NOV 56 1 06/21100 06/21100 KWG2002292
M~~_._._n·n_~_··__n·_ .-~,._----;~~~-~._~~~~-~---~~ ..~~-~._~--_.~-

tert-Butylbenzene NO U 56 1 06121100 06/21100 KWG2002292

1,2,4-Trimcthylbcnzcnc NO U 56 1 06121100 06/21/00 KWG2002292I sec-Butylbenzene NO V 56 1 06121/00 06/21/00 KWG2002292
...,.~..,~.·.,_~_·~__~_c_~__~~~_~~_~_~_~~____ ,_..,..__..,_____.___.__..~._..___._..___..__.______w.w____y.y____r____~~~

1,3-0ichlorobcnzenc ND U 14 1 06121/00 06121/00 KWG2002292

4-lsopropyltoluene NO U 56 1 06121/00 06121100 KWG2002292

11,4-DichIOrObenZcnc NOV 14 1 06121/00 06121100 KWG2002292
------_._~-,--

_·________________._~__n .....

n-Butylbenzene ND V 56 1 06/21100 06/21/00 KWG2002292

l.z-Dlcblorobenzene NO U 14 1 06121100 06/21/00 KWG2002292

11.2~Dibromo-3-eh!_oropropane NOV 56 1 06121100 06121100 KWG2002292
____~_'n~On__'O'n__.' __~_r._~_.·___.__ _~_.~~~_ ...._.~~._. ___.._,_..u.~~~_.~_,_,~.u_..~.

1,2,4-Trichlorobenzcne ND U 56 1 06121/00 06121/00 KWG2002292

1.2.3-Trichlorobenzene NO V 56 1 06/21/00 06121/00 KWG2002292I Naphthalene NOV 56 1 06/21/00 06/21/00 KWG2002292
. --_..~~_.__._._--~-~._----------,-~-

Hexachlorobutadiene NOV 56 1 0612IJOO 0612IJOO KWG2002292

I
I Surrogate Name

Dibromofluoromethanc
Toluenc-d8

14-BromoflUOrObenzene

I Printed 06129/2000 10:47:29
Merged

%Rcc

96
101
94

Control
Limits

75·132
85-109
49-131

Note

Acceptable
Acceptable
Acceptable

Form 1A - Organic

00055
Page 2 of 2

SuperSet Reference: RR580
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

JLUMBlA ANALYTICAL SERVICES, IN

Analytical Results

CH2M Hill
Goldendale Aluminum/157286.AO.02
Soil

Volatile Organic Comuounds by GC/MS

Method Blank
KWG2002292-6

EPA 5030A
8260B

Service Request: K2004414
Date Collected: NA
Date Received: NA

Units: ugIKg
Basis: Dry

Level: Low

I
I
I
I
I

No

RR5110SuperSel Reference:

.--1
-~--!I

·1

Form lA - Organic

Dilution Date Date Extraction
Result Q MRL Factor Extracted Anal d Lot

Printed 06/29/2000 10:47:34
Merged

NO U 5.0 I 06120/00 06/20/00 KWG2002292

NO U 5.0 1 06120100 06120/00 Kwm002292 I.
NO U 5.0 I 06/20100 06120100 KWG2002292

T~__T~ ~__~ ~__ ' '~ _ ~~ ~_~~_~, .•__ ,.~,._,.••• •• __•__._M~._~r,_·r.T'_~~.__• ~ ·_~_. .' ~ __ • ~__

NO U 5.0 I 06/20/00 06120100 KWG2002292

ND U 5:0 I 06/20/00 06/20/00 KWG2002292 .1
ND U 5.0 1 06120/00 06120/00 KWG2002292

__~n__~._.__~••, .. ,u •• ,·.u __ ·_.·,··_.,_.··__ •••••• ,._._••_•., •• '_,_,__,_~,_., . ~c,_~_~_~_~~,_..-----".~"~"'_, •• ~.'.'._" ••• _.u•• __ '•••.• , • •__~.~._••_~~~~~ ~_..-<~.,. __~~~~

Acetone NO U 50 1 06/20/00 06/20/00 KWG2002292
Ll-Dichlornetheue NO U 5.0 1 06120/00 06120/00 KWG2002292
carbon Disulfide NO U 5.0 I 06120/00 06120/00 KWG2002292
~_~__ +-"-._~_~ ._~_~__~~_~,~~__._ •. _•• _~,~~._~_~.~_ •.• _'_~'.• '_"' U__U__~~~~__"'._'__'H""_~'~~~_L'_~__• •__~C_

Methylene Chloride ND U 20 1 06120/00 06120100 KWG2002292
trans-l.z-Dichloroethenc NO U 5.0 1 06120/00 06120/00 KWG2002292
Ll-Dichlorocthaue NO U 5.0 1 06120/00 06/20/00 KWG2002292

~···_~·~'~_~_'~'~~".~~'~~_'"'__ ' •• ·~_~_ •• U' •• '~ •• '~~~.'~_'.~_.' '."_"'_~_U..,__~n_,.~_~. .~~~,~~~""'.,,-,

2-Butanonc (MEK) NO U 20 I 06/20/00 06120/00 KWG2002292
2.2-Dichloropropanc ND U 5.0 1 06/20/00 06120100 KWG2002292
cts-Lz-Dichloroethcue ND U 5.0 1 06120100 06/20100 KWG2002292
____·_~~~~~~__c._ _ _ ~~__~~. , • .. ...... _ •.•...•..•• ,_ •• ' •. ,_.__._~~ ~~__'~'·~n~__~~c·~~ -n---""~~"~~_~~_u.u _

Chloroform NO U 5.0 1 06/20/00 06120100 KWG2002292
Bromochloromethauc ND U 5.0 I 06/20/00 06/20/00 KWG2002292

~.:.I-~~~~~~~~~~~~!~~_~~~.0'CA) .. __.. ND U . .~:~ . .__ . .._L_._ ~.. ~~!_~_~OO 06/20/00 KWG20~:292 __ 1
Ll-Dichloroprcpene ND U 5.0 1 06/20/00 06/20/00 KWG2002292
Carbon Tetrachloride NO U 5.0 I 06120/00 06/20/00 KWG2002292

~:I~:::lorocthan_c__~E~) ~~_0~ ' ' '+6' __' ._. . : ~:~~~~~~ ~:~~~~~~--. ~:~~:~~:~ _~~I
Trichloroethene (TeE) ND U 5.0 I 06120/00 06/20100 KWG2002292

~0;~-:_I:-~o-1:1~-:o-n~ft~;~~-----···---··-··-···---·-·.-----~~-~----.~._---~-.~~~. ..- ---.+-_ __..---~~~~~~~~ ~~;~~~~~ ~:~~:~~:~---·-I
Dibromomethanc ND U 5.0 1 06120/00 06120/00 KWG2002292

~;:~~~~~~i:~llorop~-pe-n~-·_·--·-----_·_-----~~-~--------------~:~--.----_. -- -------.- ------.- +~- ...- ~~~~~~~~ ~~~~~~~~ ~:~~~~~~:~ --~---I
Toluene NO U 5.0 1 06120/00 06120/00 KWG2002292

!r.~~~~-~2~~_~~c~~~~~r_or_)c~~c__ ._.. N_D_U_____ 5.0 1 06120/00 06120/00 KWG20_02_2_9_2__1
l.Lz-Trichlcrcethane ND U 5.0 1 06120/00 06120/00 KWG2002292
4-Methyl-2-pcntanonc (MlBK) NO U 20 1 06120/00 06120100 KWG2002292
1,3-Dichloropropanc ND U 5.0 1 06/20/00 06/20/00 KWG2002292 -I
---_._----.-._.__..._._-_._------------~-~---------------~----~_._--------_._-_._---._---. __. ---
Tetrachloroethene (peE) ND U 5.0 I 06/20/00 06120100 KWG2002292
Oibromochloromcthane NO U 5.0 1 06120/00 06120/00 KWG2002292
1.2-Dibromocthanc (EDE) NO U 20 I 06/20100 06/20/00 KWG2002292 I

00056
Page 1 of I

Dichlorodifluorornethane
Chloromethane
Vinyl Chloride

Bromomethanc
Chlorocthanc
Trichlorofluoromcthane

Analytc Nante

Appendix15-001099
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)LUMBIA ANALYTICAL SERVICES, Ifl'
-,"!~ I

Ana1yti~ Results

Client:

I Project:
Sample Matrix;

CH2MHilI
Goldendale Aluminum/157286.Ao.02Soil

Service Request: K2004414
Date Collected: NA
Date Received: NA

I Volatile Organic Compounds by GCIMS

I Sample Name:
Lab Code:

Extraction Method:I Analysis Method:

Method Blank
KWG20022 92-6

EPA 5030A
8260B

Units: ugIKg
Basis: Dry

Level: Low

Note
Dilution Date Date. Extraction
Factor Extracted Analyzed Lot

1 06120/00 06/20/00 KWG2002292
1 06120/00 06120/00 KWG2002292
1 06/20/00 06120/00 KWG2002292

1 06120/00 06120/00 KWGlOO2292
1 06120/00 06/20/00 KWG2002292
1 06/20/00 06120/00 KWGlOO2292

. -_._----_.""._-_ •.. __.__._-~~~~ ..-.

1 06120/00 06120/00 KWG2002292
I 06120/00 06120/00 KWG2002292
1 06120/00 06/20/00 KWG2002292

----- ---_._------
1 06120/00 06120/00 KWG2002292
I 06120/00 06/20/00 KWG2002292
1 06120/00 06120/00 KWG2002292

1 06/20/00 06120/00 KWG2002292-4-Chlorololuene NO U 20 .-, 1 06120/00 06120/00 KWG2002292I !.:3,5-Trin~~~lylbenzene . NO ~ 20 .. 1__.. 06120/00 06120100 KWG2002:9~. _

tert-Butylbcnzene NO U _ 20 I 06120/00 06120100 KWG2002292
1.2,4-Trimethylbcnzeuc NO U 2~Q 1 06120/00 06/20/00 KWG2002292

I ~j~~~l~i:;~~::;~;·~..··-- ..··-..·..··-····-·..····-- -·-···-B~-~ .-..--.-.-.-.-..:.~.-.-- ...-........---.-.- ...---------:------~~;~~~~~-- ..-~~i~~~~ .. ~~~~~~~~:~ ----
4-lsopropyltolucnc ND U 20 1 06/20/00 06120100 KWU2002292

I :~~:~~;it~:l~C~~lZcne--__-....._--~_..~---- ....-----_...?~~.-_._-------_.+--_._- ~~;~~~~~ ~:~~~~~: ~:~~~~~~:~
1,2-Dichlorobenzcne ND U 5.0 1 06120/00 06/20/00 KWGl002292

I tt£~:::l:-:O~~:::ro~~~~--.- ...-.....--_..-.-.--.~~ ..--~---_.--~ ~~ ------------+--- ~:~~~~~: ~:~~:~~~ ~:~~~~~~:~
1,2,3-Trichlorobcnzcnc NO U 20 I 06120/00 06/20/00 KWG2002292

I ~~~~~::;~:::uta~~~--"""'-----""""'--'- : ~ ~~ : :~~~~~~ :~~~:~~~ ~:~~._~_o~_~_:~ _

I Analytc Name Result Q MRL

Chlorobenzcne NO U 5.0

I
I,1,1,2-Tetrachloroethane NO U 5.0
Ethylbenzene NO U 5.0
.----~-~~~~----~~~~_.-.~.~---_.._-_.._--_..__._-----------_•.. _-_.--_..._... --~-

m,p-Xylcncs NO U 10
o-Xylene NO U 5.0I ~?:~~~e _._......_. .. .~~__ . ~~~..._... 5.0Bromoform NO U 5.0
Isopropylbenzene . NO U 20I !:!.:.~2-~~~~~~~~lorocth~nc NO \!. ._~~?O
1,2,3-Trichloropropane NO U 5.0
Bromobenzene NO U 5.0I ~l-Pro~~nz~~~~ NO U 202-Chlorotoluenc NO U 20

I
I Surrogate Name

Dibromofluoromethane
Toluenc-d8

._ 4-Bromofluorobenzene

%Rec

94
104
92

Control
Limits

75-132
85-109
49-131

Note

Acceptable
Acceptable
Acceptable

00057

I Printed 06129/2000 10:47:34
Merged

Form lA - Organic Page 2of 2
SuperSet Reference: RR580
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COLUMBIA ANALYTICAL SERVICES, INC. I
Analytical Report

Client; CH2M Hill Service Request: K2004414 IProject: Goldendale AlwuinumlI57286.AO.02 Date Collected: 6/12100
Sample Matrix: Sediment Date Received: 6/13/00

. '~~-. IBase Neutral/Acid Semivolatile Organic Compounds

Sample Name: GAC-OO1-061200-0 Units: uglKg (ppb) ILab Code: KlO04414-001 Basis: DJ)'
Test Notes:

Prep Analysis Dilution Datc Date Result

IAnalyte Method Method MRL MDL Factor Extracted Analyzed Result Notes

Phenol EPA 3550B SIM 10 I I 6/15/00 6128100 2 J
Benzyl Alcohol EPA 355013 81M 25 8 1 6115100 6128/00 ND

I2-Methylphenol EPA 3550B SIM 20 20 I 6115100 6/28/00 ND
4·Methylphenol EPA 3550B 81M 25 21 1 6115100 6128100 ND
2,4-Dimethylphenol EPA 3550B SIM 30 29 I 6115100 6128/00 ND
1,2,4-Trichlorohenzelle EPA 355013 8IM 10 3 I 6115100 6128/00 ND

INaphthalene EPA 3550B SIM 10 I I 6115100 6/28/00 -- 19
Benzoic Acid EPA 3550B 81M 100 20 1 6/15100 6/28/00 90 J
Hcxachlorobutadiene EPA 3550B SIM 10 2 I 6115/00 6/28100 ND
2-Methylllaphthalcne EPA 355013 81M 10 I 1 6/15/00 6128100 15

IAcenaphthylene EPA 355013 8IM 10 I I 6115100 6128/00 9 J
Dimethyl Phthalate EPA 3550B 81M 10 I 1 6115/00 6/28/00 ND
Acenaphthene EPA 355013 81M 10 3 I 6115/00 6128/00 120
Dibenzofuran EPA 3550B 81M 10 I I 6115/00 6/28/00 64

IFluorene EPA 3550B 81M 10 1 I 6115100 6/28/00 !70
Diethyl Phthalate EPA 3550B S1M 10 I I 6/15/00 6128/00 I J
N-Nitrosodiphcnylamine EPA 3550B 81M 10 2 l 6115100 6/28/00 ND
Hexachlorobenzene EPA 3550B 81M 10 I I 6115100 6128/00 ND

IPentachlorophenol EPA 3550B 81M 60 9 I 6115100 6/28/00 ND
Phenanthrene EPA 355013 31M 50 2 5 6115100 6/29/00 2200
Anthracene EPA 3550B 3IM 10 1 1 6115/00 6/28/00 430
Di-n-butyl Phthalale EPA 3550B 31M 10 2 I 6115/00 6/28/00 4
Fluoranthene EPA 355013 81M 100 I 10 6115100 6/30/00 3000 IPyrene EPA 3550B 81M 50 I 5 6/15100 6129100 2300
Butyl Benzyl Phthalate EPA 3550B 81M 10 1 I 6115100 6/28/00 22
Bel1l,(a)anthracenc EPA 3550B SIM 50 1 5 6115100 6129/00 740

IChrysene EPA 3550B 81M 50 1 5 6115100 6/29/00 900
Bis(2-cthylhexyl) Phthalate EPA 3550B 81M 50 2 5 6115100 6/29/00 2700
Di-n-cetyl Phthalate EPA 3550B 81M 10 I I 6115/00 M28/00 16
Bcnzo(b)OuoranthcIlc EPA 3550B 81M 50 I 5 6115100 6/29/00 720
Benzo(k)fluorunthcnc EPA 3550B 81M 10 I I 6/15/00 6128/00 540 IBcnzo(a)pyrene EPA 3550B 81M 50 I 5 6115/00 6/29/00 640
Indeno(1,2.3-cd)pyrcnc EPA 3550B 81M 10 I I 6115/00 6/28/00 370
Dibcnz(a.h)1Ulthraccnc EPA 3550B 81M 10 1 I 6115100 6/28/00 85
Bcnzo(g,h,i)pcrylenc EPA 355013 81M 10 I 1 6115100 6/28100 290 IHexachloroethane EPA 3550B 8IM 10 3 I 6115100 6/28/00 ND

I
I
I

C'(~ tJUN 302000 t
Approved By: Date: 00058

04414SVMA'f,!·16.'3OI00 P"IleNQ: ··1
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I COLUMBIA ANALYTICAL SERVICES, INC.

I
Analytical Report

Client: CH2M Hill Service Request: K2004414
Project: Goldendale Alwninumll 57286.AO.02 Date Collected: 6/12/00
Sample MatriX: Sediment Date Received: 611 3/00

I
Base Neutral/Acid Semivolatile Organic Compounds

I Sample Name: GAC..Q02-061200-0 Units: ugIKg(ppb)
Lab Code: K2004414-002 Basis: Dry
Test Notes:

I Prep Analysis Dilution Date Date Result
Analyte Method Method MRL MDL Factor Extracted Analy7.cd Result Notes

Phenol EPA 3550B 81M 10 I 1 6/15/00 6129/00 2 1

I
BenzylAlcohol EPA 3550B 81M 25 8 1 ·61l5/00 6129/00 ND
2-Methylphenol EPA 3550B 81M: 20 20 I 6/15/00 6129/00 ND
4-Methylphenol EPA 355013 81M 25 21 I 6115/00 6129/00 ND
2,4-DimethyIphenol EPA 3550B 8lM 30 29 I 61l5/00 6129/00 ND

I 1,2,4-Trichlorobcnzenc EPA 3550B 81M 10 3 I 6115/00 6129100 ND
Naphthalene EPA 3550B 81M 10 I I 61l5/00 6129100 3 J
BenzoicAcid EPA 3550B 81M 100 20 I 6115/00 6129/00 ND
Hexachlorobutadicne EPA 3550B 81M 10 2 I 6/15/00 6/29/00 ND

I 2-Methylnaphthalenc EPA 3550B 81M {,IO 1 I 6/15/00 6129/00 3 J
Acenaphthylene EPA 3550B 81M 10 I I 6/15/00 6129/00 1 1
DimethylPhthalate EPA 3550B 81M 10 I I 6/15/00 6129/00 ND
Acenaphthene EPA 3550B 81M 10 3 I 6/15/00 6129/00 6 J

I Dibenzofuran EPA 3550B 81M 10 I I 6/15100 6129/00 3 J
Fluorene EPA 3550B 81M 10 I I 6/15/00 6129100 5 J
Diethyl Phthalate EPA 3550B SIM 10 I I 6115/00 6/29/00 2 J
N-Nitrosodiphcnylaminc EPA 3550B 81M 10 2 I 6/15/00 6129100 ND

I Hexachlorobenzene EPA 3550B SIM 10 I I 61l5/00 6/29/00 ND
Pentachlorophenol EPA 3550B 81M 60 9 I 61l5/00 6/29100 ND
Phenanthrene EPA 3550B 81M 10 2 I 61l5100 6/29100 33
Anthracene EPA 3550B 81M 10 1 I 6/15100 6129100 5 J

I
Di-n-butyl Phthalate EPA 3550B 81M 10 2 I 6115/00 6129/00 4 J
Fluoranthene EPA 3550B 81M 10 1 1 6115/00 6129/00 69
Pyrcne EPA 3550B 81M !O 1 I 6/15/00 6129/00 55
Butyl Benzyl Phthalate EPA 3550B 81M 10 I I 6/15/00 6129/00 9 J

I
Bew.(a)anthraccne EPA 3550B SIM 10 1 1 6115/00 6129/00 19
Chrysenc EPA 3550B 81M 10 I I 6115/00 6129/00 26
Bis(2-ethylhexyl) Phthalate EPA 3550B 81M 10 2 1 6/15/00 6129/00 190
Di-n-cetylPhthalate EPA 3550B 81M 10 I I 6115/00 6/29/00 7 J

I
Benzotb)fluoranthene EPA 3550B 81M 10 I I 6/15/00 6/29/00 24
Benzo(k)fluoranlhene EPA 3550B 81M 10 I I 6115/00 6129/00 14
Benzo(lI)pyrene EPA 3550B 8lM 10 I I 6115100 6129100 16
Indcno(1,2,3-cd)pyrenc EPA 3550B 81M 10 I I 6115/00 6129/00 10 J

I
Dibenz(a,h)anthraccne EPA 3550B 81M !O I I 6/15/00 6129/00 2 J
Benzo(g,h,i)perylene EPA 3550B 81M 10 I 1 6115/00 6129/00 10
Hexachloroethane EPA 3550B SIM 10 3 1 6/15100 6129/00 ND

I
I
I
I

C(~ JUN 302000 00059ApprovedBy: Date:

I 04414SVM~AYI ·2 6130100 Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC. I
Analytical Report

Client: CH2M Hill Service Request: K2004414 IProject: Goldendale Aluminum/I 57286.AO.02 Date Collected: 6/12/00
Sample Matrix: Sediment Date Received: 61l3/00

Base Neutral/Acid Semivolatile Organic Compounds I
Sample Name: GAC-003-061200-0 Units: ugIKg (ppb) ILab Code: K2004414-003 Basis: Dry
Test Notes:

Prep Analysis Dilution Date Date Result

IAnalyte Method Method MRI. MDL Factor Extracted Analyzed Rcsult Notes
Phenol EPA 3550B 81M 10 1 1 6/15/00 6/29/00 2 J
Benzyl Alcohol EPA 3550B SIM 25 s I 6/15/00 6129/00 ND

I2-Methylphenol EPA 355013 81M 20 20 I fill 5100 6/29/00 ND
4-Methylphenol EPA 3550B 81M 25 21 I 6/15/00 6/29100 ND
2,4-Dimethylphcnol EPA 3550B 81M 30 29 1 6/15100 6129100 ND
1,2,4-Trichloroben7.ene EPA 3550B SIM 10 3 1 6/15/00 6129100 ND

INaphthalene EPA 3550B 81M 10 1 1 6/15100 6/29/00 5 J
Benzoic Acid EPA 355013 81M 100 20 1 6/15/00 6129100 ND
Hexachlorobutadiene EPA 3550B 81M 10 2 I 6/15/00 6129100 ND
2-Methylnaphthalenc EPA 3550B SIM 10 I 6/15/00 6/29100 5 J

IAcenaphthylene EPA 3550B 8IM 10 I I 6115/00 6/29/00 2 J
Dimethyl Phthalate EPA 3550B 8IM 10 I 1 6115/00 6/29100 ND
Acenaphthene EPA 3550B 81M 10 3 I 6/15/00 6/29/00 17
Dibenzofuran EPA 3550B 81M 10 I 1 6/15100 6129100 11

IFluorene EPA 355013 81M 10 I I 6/15100 6/29/00 19
Diethyl Phthalate EPA 3550B 81M 10 1 I 6115/00 6/29100 1 J
N-Nitrosodiphcnylamine EPA 3550B 81M 10 2 I 6115/00 6/29/00 ND
Hexachlorobenzene EPA 3550B 81M 10 1 1 6115/00 6/29/00 NO

IPentachlorophenol EPA 3550B 81M 60 9 1 6115/00 6/29/00 ND
Phenanthrene EPA 355013 81M 10 2 I 6/15/00 6/29100 110
Anthracene EPA 3550B 31M 10 J I 6/15/00 6/29/00 17

. Di-n-butyl Phthalate EPA 3550B 81M 10 2 I 6/15/00 6129/00 4 J

IFluoranthene EPA 3550B SIM 10 1 1 6115/00 6129/00 200
Pyrene EPA 355013 31M 10 I I 6/15100 6/29fOO 160
Butyl Benzyl Phthalate EPA 355013 31M 10 I I 6/15/00 6/29/00 31
Benzrajanthracene EPA 3550B 81M 10 I I 6115/00 6/29/00 77

IChrysene EPA 355013 81M 10 I 1 6115/00 6/29/00 78
Bis(2-cthylhcxyl) Phthalate EPA 3550B 81M 10 2 I 6115/00 6129/00 290
Di-n-octyl Phthalate EPA 355013 81M 10 I I 6/15100 6/29/00 11
Bcnzo(b)t1uoranthenc EPA 3550B 81M 10 \ I 6115/00 6129/00 95

IBenzolkjfluomnthcne EPA 355013 3IM \0 1 1 6115/00 6/29100 52
Benzotajpyrene EPA 3550B 8IM 10 1 1 6115/00 6129/00 70
Indcno( 1,2,3-ed)p}Tenc EPA 3550B 31M 10 I I 6115100 6/29/00 31
Oibem{ a.hjanthracenc EPA 3550B 81M 10 I I 6115/00 6/29/00 7
Benzo(g,h,i )pcrylcne EPA 3550B 81M 10 I 1 6115/00 6129/00 26 IHexachloroethane EPA 3550B 31M 10 3 1 611 5/00 6129100 ND

I'
I
I

Approved By: ((~-J0 Date: JUN 30 2000 000601
O«I~SVMAYI-H"'.Jl)IOO Pag"No.: I
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COLUMBIA ANALY1JCAL SERVICESJ INC.

I
Analytical Report

Client: CH2M Hill Service Request: K2004414
Project: Goldendale Ahuninwn/l 5728G.A0.02,· Date Collected: 6112/00
Sample Matrix: Sediment ...,. Date Received: 6113/00

I Base NcutrallAcid Semivolatile Organic Compounds

I Sample Name: GAC-004-061200-0 Units: ugIKg (ppb)
Lab Code: K2004414-004 ,j Basis: Dry
Test Notes:

I Prep Analysis Dilution Date Date Result
Analyte Method Method MRL' MDL Factor Extracted Analyzed Result Notes

Phenol EPA 3550B 81M 10 1 I 6115/00 6129/00 I J

I
Benzyl Alcohol EPA 3550B 81M 25 8 1 6/15/00 6129/00 ND
2-Methylphenol EPA 3550B 81M 20 20 1 6115/00 6129/00 ND
4-Methylphenol EPA 3550B 81M 25 21 I 6115/00 6129/00 ND
2,4-Dirnethylphcnol EPA 3550B 81M 30 29 1 6115/00 6129/00 ND

I
1,2,4-Trichlorobenzene EPA 3550B 81M 10 3' I 6/15/00 6/29/00 ND
Naphthalene EPA 3550B 81M 10 I I 6115/00 6129/00 7 J
Benzoic Acid EPA 3550B 81M 100 ,J 20 1 6/15/00 6129/00 ND
Hexachlorobutadiene EPA 3550B 81M 10 2 1 6115/00 6129/00 ND

I
2-Methylnaphtllalene EPA 3550B 81M 10 " I 1 6/15/00 6129/00 G J
Acenaphthylcne EPA 3550B 81M 10 I 1 6/15/00 6129/00 2 J
Dimethyl Phthalate EPA 355013 8IM 10 I I 6/15/00 6129/00 ND
Acenuphthene EPA 3550B 81M 10 3 I 6115/00 6129/00 38

I Dibenzofuran EPA 3550B SIM 10 I I 6115/00 6129/00 20
Fluorene EPA 3550B 81M 10 I I 6/15/00 6/29/00 48
Diethyl Phthalate EPA 3550B 81M 10 I I 6115100 6/29/00 NO
N-Nitroso<liphenyiamine EPA 3550B 81M 10 2 I 6115/00 6/29/00 ND

- Hexachlorobenzene EPA 3550B SIM 10 I I 6115/00 6/29/00 NO
Pentachlorophenol EPA 3550B 81M 60 9 I 6115/00 6129/00 ND
Phenanthrene EPA 3550B 8IM 10 2 I 6/15/00 6129/00 370
Anthracene EPA 3550B 81M ' 10;1 I I 6115100 6129/00 25

I
Di-n-butyl Phthalate EPA 3550B 81M 10 2 1 6/15/00 6129/00 4 J
Fluoranthene EPA 3550B 81M 50 1 5 6/15/00 6/29/00 640
Pyrene EPA 355013 81M 10 I 1 6/15/00 6129/00 380
Butyl Benzyl Phthalate EPA 3550B. 81M 1O'i I 1 6/15/00 6/29/00 10 J

I
Benz(a)anthracene EPA 3550B 31M ·JO'·~1 1 1 6/15/00 6129/00 89
Chrysene EPA 3550B SIM 10·, I I 6/15/00 6/29/00 74
Bis(2-cthylhexyl) Phthalate EPA 3550B SIM 10 2 1 6/15/00 6/29/00 150
Di-n-cetyl Phthalate EPA 3550B 31M 10 I I 6/15/00 6/29/00 5 J

I
Benzo(b)f1uoranthene EPA 3550B SIM 10 1 1 6/15/00 6129/00 66
Bcnzo(k)f1uomnthene EPA 3550B SIM 10 I I 6115/00 6129/00 42
Benzo(II )pyrene EPA 3550B 31M 10 1 I 6/15/00 6129100 45
Indeno( 1,2,3-cd)pyrene EPA 3550B 31M 10 I I 6/15/00 6/29/00 21

I
Dibenz(a,h )anthracene EPA 3550B SIM 10 I I 6/15/00 6129/00 4
Benzo(g,h,i)pcrylenc EPA 3550B 81M 10 I 1 6115/00 6129/00 16
JIexachloroethane EPA 3550B 81M 10 3 I 6/15/00 6129100 NO

I
I
I
I

C((~Approved By: Date:~ 30 2000_ 00061

I OMI4SVMJ\YI • 4 Iil'WOO Pag.No:
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COLUMBIA ANALYTICAL SERVICES, INC. I
Analytical Report

Client: CH2M Hill Service Request: K2004414 IProject: Goldendale AlumimunfI57286.A0.02 Date Collected: 6112100
Sample Matrix: Sediment. Date Received: 6/13/00

-'~m . IBase Neutral/Acid Scmivolatile Organic Compounds

Sample Name: GAC.{)05-061200-0 Units: ugIKg(ppb) ILab Code: K2004414.:Q05 Basis: Dry
Test Notes:

Prep Analysis Dilution Date Date Result IAnalyte Method Method MRL MDL Factor Extracted Analyzed Result Notes

Phenol EPA 3550B 3IM 10 I I 6/15/00 6/29/00 I J
Benzyl Alcohol EPA 3550B 3IM 25 8 1 6/15/00 6/29/00 ND

I2-Methylphenol EPA 3550B 3IM 20 20 1 6/1 5/00 6/29/00 ND
4-MethyIphenol EPA 3550B 3IM 25 21 1 6/15/00 6/29/00 ND
2,4-Dimethylphcnol EPA 3550B 8IM 30 29 1 6115/00 6/29/00 ND
1,2,4-Trichlorobcnzcnc EPA 3550B 3IM 10 3 I 6115/00 6129/00 ND

INaphthalene- EPA 3550B 3IM 10 1 I 61l5/00 6129100 1 J
Benzoic Acid EPA 3550B 3IM 100 20 I 6115/00 6129/00 ND
Hexachlorobutadicne EPA 3550B 8IM 10 2 1 6115/00 6129/00 ND
2-Methylnaphthalcnc EPA 3550B SIM 10 I 1 6/15/00 6129100 ND

IAcenaphthylene EPA 3550B 8IM 10 1 1 6/15/00 6129/00 ND
Dimethyl Phthalate EPA 3550B 8IM 10 I 1 6115100 6129100 ND
Acenaphthene EPA 3550B 3IM 10 3 I 6/15/00 6129100 ND
Dibenzofuran EPA 3550B 3IM 10 I 1 6/15/00 6129/00 ND

IFluorene EPA 3550B 3IM 1O I 1 611 5100 6/29/00 I J
Dicthyl Phthalate EPA 3550B 31M 10 I I 6/15100 6129/00 1 J
N-Nitrosodiphcnylaminc EPA 355013 3IM 1O 2 I 6/15/00 6129/00 ND
Hexachlorobenzenc EPA 3550B 8IM 10 I I 6115/00 6/29/00 ND

I'Pentachlorophenol EPA 3550B 31M 60 9 I 6115100 6129100 ND
Phenanthrene . EPA 3550B 31M 10 2 I 6115100 6129/00 8 J
Anthracene EPA 3550B 81M 10 I 1 6/15100 6129/00 2 J
Di-n-butyl Phthalate EPA 3550B 31M 10 2 I 6115100 6/29/00 13

IFluoranthene EPA 3550B 8IM 10 1 I 6115/00 6129/00 19
Pyrcne EPA 355013 31M 10 I I 6115100 6129100 18
Butyl Benzyl Phthalate EPA 3550B 31M 10 I I 6/15100 6/29/00 5 J
Benzlajanthracenc EPA 3550B 31M 10 I I 6/15/00 6129100 8 J

IChryscnc EPA 3550B 81M 10 I I 6/15/00 6/29100 12
Bis(2-ethylhexyl) Phthalate EPA 355013 8IM 10 2 I 6115/00 6/29/00 95
Di-n-cetyl Phthalatc EPA 355013 SIM 10 I I 6115/00 6129/00 4 J
Bcnzo(b)l1uoranthcnc EPA 3550B 81M 10 1 I 6/15/00 6/29/00 10 J

IBcnzorkjfluoranthenc EPA 3550B 81M 10 I 1 6/15/00 6/29/00 7 J
Benzo(ajpyrene EPA 3550B 81M 10 I 1 6/15/00 6129100 8 J
Indcno( 1,2,3-cd)pyrcnc EPA 355013 31M 10 I 1 6/15/00 6/29100 6 J
Dibenzra.hjanthraccne EPA 355013 8IM 10 1 I 6115/00 6/29100 I J

IBcnzo(g,h,i)pcrylenc EPA 3550B 31M 10 I 1 6115100 6129/00 6 J
11exachlorocthanc EPA 3550B 31M 10 3 I 6/15/00 6/29100 ND

I
I
I

C((~ JUN 302000 00062'Approved By: Date:

04414SVM.AYI·- S 6l3OlOO PageNo.. I
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I J

LOLUMBIA ANALYTICAL SERVICES, INC.

I
Analytical Report

Client: CH2MHill Service Request: K2004414
Prnject: Goldendale AhUIlinumlI57286.AO.02 Date Collected: 6112100
Sample Matrix: Sediment Date Received: 6113100

I Base Neutral/Acid Sernivolatile Organic Compounds
•

I Sample Name: GAC-REF-061200-1 Units: ugIKg(ppb)
Lab Code: K2004414-o06 Basis: Dry
Test Notes:

I Prep Analysis Dilution Date Date Result
Analyte Method Method MRL MDL Factor Extracted Analyzed Result Notes

Phenol EPA 3550B 81M 10 I I 6Jl51oo 6128100 ND

I
BenzylAlcohol EPA 3550B 81M 25 8 I 6Jl5100 6128/00 ND
2-Methylphenol EPA 3550B 81M 20 20 I 6/15100 6128/00 ND
4-Methylphenol EPA 3550B SIM 25 21 I 6/15100 6128100 ND
2,4-Dimcthylphcnol EPA 3550B SIM 30 29 I 6/15/00 6128100 ND

I
1,2,4-Trichlorobenzene EPA 3550B 81M 10 3 1 6Jl5/00 6/28/00 ND
Naphthalene EPA 3550B 81M 10 I 1 6/15/00 6128/00 2 J
BenzoicAcid EPA 3550B 81M 100 20 I 6/15/00 6128/00 70 J
Hexachlorobutadiene EPA 3550B 81M 10 2 1 6115/00 6128100 ND

I
2-Mcthylllllphthalcnc EPA 3550B 81M flO I I 6/15/00 6128/00 ND
Acenaphthylene EPA 3550B 81M 10 I 1 6/15/00 6128100 1 J
Dimethyl Phthalate EPA 3550B 81M 10 I I 6/15/00 6/28/00 ND
Acenaphthene EPA 3550B 81M to 3 I 6115100 6/28100 ND

I Dibenzofuran EPA 3550B 81M to I 1 6115100 6128/00 ND
Fluorene EPA 3550B 81M to I 1 6115/00 6128/00 I J
Diethyl Phthalate EPA 355013 81M 10 I I 6115/00 6128/00 1 J
N-Nitrosodiphenylamine EPA 3550B 81M 10 2 1 6115fOO 6128/00 ND

I
Hexachlorobenzene EPA 3550B 81M 10 I 1 6115/00 6/28/00 ND
Pentachlorophenol EPA 3550B 81M 60 9 1 6115/00 6/28/00 ND
Phenanthrene EPA 3550B 81M 10 2 1 6115/00 6128/00 10 J
Anthracene EPA 3550B SIM to I 1 6/15/00 6/28/00 3 J

I
Di-n-butylPhthalate EPA 3550B SIM 10 2 I 6/15/00 6128/00 2 J
Fluoranthene EPA 3550B 31M to I I 6/15/00 6/28100 28
Pyrcnc EPA 3550B 81M 10 I I 6/15100 6128/00 32
Butyl BenzylPhthalate EPA 3550B 81M 10 I I 6/15100 6128/00 3 J

I
Benz(a)anthracenc EPA 3550B 81M 10 I I 6/15fOO 6/28/00 16
Chrysene EPA 3550B 81M: 10 I I 6115fOO 6/28100 23
Bis(2-ethylhexyl)Phthalate EPA 3550B 81M 10 2 I 6/15/00 6f28/00 33
Di-u-cetylPhthalate EPA 3550B 81M: 10 1 1 6/15/00 6128/00 ND

I
Henzo(b)Ouoranthenc EPA 3550B 81M: 10 I I 6/15/00 6/28/00 22
Benzo(k)tluoranthcne EPA 3550B 81M 10 I I 6/15100 6128100 16
Benzo(a)pyrene EPA 355013 81M 10 1 I 6/15100 6128/00 23
Indeno(I,2,3-cd)pyrene EPA 355013 S1M 10 I I 6/15fOO 6128/00 19

I
Dibenz(a.hjanthracenc EPA 3550B 81M: 10 I 1 6/15/00 6/28100 3 J
Benzo(g,h,i)pcrylene EPA 355013 81M 10 I 1 6/15/00 6128100 19
Hexachloroethane EPA 355013 81M: 10 3 I 6/15/00 6128/00 ND

I
I
I,

((~ 'JUN 302000
00063Approved By: Date:

I 044'4SVM.AYI -6613G1OO PageNo.:
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COLUMBIA ANALYTICAL SERVICES, u-c, I
Analytical Report

Client: CH2M Hill Service Request: 1<2004414 IProject: Goldendale AluminumJI57286.AO.02 Date Collected: NA
Sample Matrix: Sediment Date Received: NA

Base Neutral/Acid Semivolatilc Organic Compounds I
Sample Name: Method Blank Units: ugIKg(ppb) 1-Lab Code: KWG2002210-4 Basis: NA
Test Notes:

Prep Analysis Dilution Date Date Result IAnalyte Method Method MRL MDL Factor Extracted Analyzed Result Notes
Phenol EPA 3550B 81M 10 I I 6115/00 6128/00 ND
Benzyl Alcohol EPA 3550B 81M 25 8 1 6115/00 6128100 ND

I2-Methylphenol EPA 355013 81M 20 20 1 6115100 6/28/00 ND
4-Methylphenol EPA 3550B SIM 25 21 1 6/15/00 6128100 ND
2,4-DimeUlylphenol EPA 3550B 81M 30 29 I 6115100 6/28/00 NO
I,2,4-Trichlorobenzene EPA 3550B 81M 10 3 1 6/15/00 6128100 ND

INaphthalene EPA 3550B 81M 10 I I 6/15100 6128/00 ND
Benzoic Acid EPA 3550B 81M 100 20 1 6/15100 6128/00 ND
Hcxachlorobutadiene EPA 3550B 81M 10 2 I 6/15100 6128/00 ND
2-Methylnaphthlllene EPA 3550B 81M 10 I I 6115/00 6128/00 ND

IAcenaphthylene EPA 3550I3 81M 10 I I 6/15/00 6128106 ND
Dimethyl Phthalate EPA 3550B 81M 10 I I 6/15100 6128/00 ND
Acenaphthene EPA 3550B 81M 10 3 I 6115100 6/28/00 NO
Dibenzofuran EPA 355013 81M 10 I I 6115/00 6/28/00 NO

lFluorene EPA 3550B 81M 10 I I 611 5/00 6/28/00 NO
Diethyl Phthalate EPA 355013 81M 10 I I 6/15/00 6128100 I J
N-Nilrosodiphcnylarnine EPA 355013 81M 10 2 I 6115/00 6128/00 NO
Hexachlorobenzenc EPA 355013 81M 10 I I 6115/00 6128/00 ND

IPentachlorophenol EPA 355013 81M 60 9 I 6115/00 6128/00 ND
Phenanthrene EPA 3550B 31M 10 2 I 6115/00 6128100 ND
Anthracene EPA 355013 81M 10 I I 6/15/00 6/28/00 ND
Di-n-butyl Phthalate EPA 3550B 81M 10 2 I 6115100 6/28/00 NO

IFluoranthene EPA 355013 81M 10 I 1 6115100 6/28/00 ND
Pyrene EPA 3550B SIM IO I I 6115/00 6128100 ND
Butyl Benzyl Phthalate EPA 355013 SIM 10 I I 6115/00 6/28100 ND
Benzta)anthraccne EPA 3550B SrM 10 I 1 6115100 6/28/00 ND

IChrysenc EPA 3550B 81M 10 1 I 6115100 6/28/00 ND
Bis(2-ethylhcxyl) Phthalate EPA 355013 81M 10 2 I 6115100 6128/00 6 J
Di-n-cetyl Phthalate EPA 35508 81M La I I 6/15/00 6/28/00 ND
Benzo(b)f1uoranthenc EPA 3550B 81M 10 I I 6fI5100 6/28/00 ND

IBenzoikjfluoranthenc EPA 3550B 81M IO 1 1 6115100 6128/00 NO
Benzola)pyrcne EPA 355013 31M 10 I I 6115/00 6/28/00 ND
Indcno( I,2,3-cd)pyrcne EPA 3550B 81M 10 I 1 6115100 6/28100 ND
Dibcnzra,h)anthracenc EPA 3550B 81M 10 I 1 611 5/00 6/28100 ND
Bcnzo(g,h,i)perylenc EPA 355013 81M 10 I I 6115/00 6128100 ND IHexachloroethane EPA 3550B 81M 10 3 1 6/15/00 6128100 ND

I
I
I

C(~ 'JUN 30 2000
0006'Approved By: Date:

04414SVMAYl • M8 6/30100 rage No: I
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LJLUMBIA ANALYTICAL SERVICES, INL.I
I

Client:

I Project:
Sample Matrix:

I
I

Sample Name:

I
Lab Code:
Test Notes:

CH2MHill

Goldendale Alumimun

Sediment

GAC-OO 1-061200-0

K2004414-001

Analytical Report

Butyltins

Service Request: K2004414

Date Collected: ·6112100

." __ nate"Received: 6/n/00

Units: ugtKg (Ppb)
Basis: Dry

I Analyte
Prep

Method
Analysis
Method MRL

Dilution Date Date
Factor Extracted Analyzed Resub

Result
Notes

I Tri-n-butyltinCation

I
I
,1
I

Method Krone

<c

6/15/00 6119/00 9.3

I
I
I
I
I
III Approved By:---~-/-.f-=~------------;-----
IIS21i020~97P V

04U4SYG.AYl·l &'20100

I

Date: {r:2o-00
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Client:
Project:
Sample Matrix:

l:OLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

CH2MHill
Goldendale Aluminum

Sediment

Service Request: K2004414

Date Collected: 6112/00

Date Received: 6113/00

!il\ J

I
,)I

Butyltins

Sample Name:
Lab Code:
Test Notes:

GAC-002-061200-0

K20044 14-002

Units: ugIKg (ppb)

Basis: Dry \ j I

~~I~SVG.AY3 - 2 6120100

Result
Notes I

I
I
·f

1\
I
I
I
I
I
I
I

,llll066.

7.6

Result

6/191006115/00

Dilution Datc Date
Factor Extracted AnalyzedMRL

...•

Analysis
Method

KroneMethod

Prep
Method

Approved By: ~ ~Datc:
I SHI020S97p

Analyte

Tri-n-butyltin Calion
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COLUMBIA ANALYTICAL SERVICES. INC.

Analytical Report

GUM Hill
Goldendale Aluminwn

Sediment

Service Request: K2004414

Date Collected: 6112/00

Date Received: 6/13100

I
I

Sample Name:
Lab Code:

_ Test Notes:

GAC..o03-061200-0

K20044 14-003

Butyltins

Units: ugIKg(ppb)
Basis: Dry

I Analyte
Prep

Method
Analysis
Method MRL

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

I Tri-n-butyltin Cation

I
I
I
I
I
J
I
I
I

Method Krone 6115100 6/19/00 36

•

Approved By: ~ _____,- Date: _--'---::....:.-----,---

IS11J020S97p V
044145VG.,\Y3- 36120100

I
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Client:
Project:
Sample Matrix:

Sample Name:

Lab Code:

Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

CH2M Hill

Goldendale Aluminum

Sediment

Butyltins

GAC-004-06 I200-0

K2004414-004

Service Request: K2004414
Date Collected: 6112/00

Datc Received: 6113100

Units: ugIKg(ppb)
Basis: Dry

I
I
I
I
I
J

Dilution Date Date
Factor Extracted Analyzed ResultAnalyte

Tri-n-butyltin Cation

lS221l120591p

O·H14SYG.I\n - 4612orOO

Prell
Method

Method

Analysis
Method

Krone

MRL

6115100 6120/00 19

Result I
Notes

I
I
I
1
I
I
I
I
I
I

•\U1068 I
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COLUMBIA ANALYTICAL SERVICES, INC.
I
I

Client:I Project:
Sam Ide Matrix:

I,
Sample Name:

I Lab Code:
Test Notes:

CH2MHill

Goldendale Aluminum

Sediment

GAC-005-Q6l200-0

K2004414-Q05

Analytical Report

Butyltins

Service Request: K20044l4·
-. -~ ..... ':.' ~ "- .. ,

Date.Collected: 6/12/00

DateRecelved: 6/13100

Units: ugIKg(ppb)
Basis: Dry

I Analyte
Prep

Method
Analysis
Method MRL

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

I Tri-n-butyltin Cation

I
I

Method Krone 6115/00 6/20/00 - 6.3

I Approved By:
LS221020S97p

I
I
I
I
I
I
I

I
04414SVGAY] - 5/i12OfOO

~ Date: 6-;10-00

O~Q.69
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

. CH2M Hill

Goldendale Aluminum

Sediment

Service Request: K20044l4

Date Collected: 6/12100
Date Received: 6113/00

I
I
I
I

Sample Name: GAC-REF-061200-1 Units: ugIKg (ppb)

Lab Code: K20044 14-006 Basis: Dry

Test Notes:

Prep Analysis Dilution Date Date Result

Analyte Method Mcthod MRL Factor Extracted Analyzed Result Notcs
.,

Tri-n-butyltin Cation Method Krone 6115/00 6120/00 3.2

04414SVG.AY3 - 6 6f2OfOO

Approved By:
IS221lJZOS91p

Butyltins

.--cr--.----------Date: (P~dO-OO

,
I
I,
a
I
I,
I
I
I
I
I
I
I

nnp70
~- I
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I

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:

I Project:
Sample Matrix:

I

, Sample Name,

I
Lab Code:
Test Noles:

CU2M Hill

Goldendale Aluminum

Sediment

Method Blank

KWG2002227-6

Butyltins

Service Request: K2004414
Date Collected: NA .

Date Received: NA

Units: ugIKg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed ResultI Analyte

I Tri-n-butyltin Cation

I,
,
I'
I
I

Prep
Method

Method

Analysis
Method

Krone

MRL

~

6/15/00 6/19/00 ND

Result
Notes

I
I
I
I Approved By: ~----------------- Date:

IS221020S97~ (J
04414SVG.AYJ - MIl6l2lliOO

I
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APPENDIX A

LABORATORY QC RESULTS

00072
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I
I

Client:

IprOject:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

QNQCRcport

CHlM Hill

Goldendale Aluminum!l57286.AO.02

Sediment

DuplicateSummary
Total Solids

Service Request: K2004414

Date Collected: 6/12/00

Date Received: 6/13100

I Prep Method: NONE Units: PERCENT
AnalysisMethod: l60.3M Basis: WET
Test Notes:

."
Duplicate Relative

Date Sample Sample Percent Result
Sample Name Lab Code Analyzed Result Result Average Difference Notes

IGAC-OOI-061~OO-O K2004414-00Inur 6/14/00 47.5 47.4 47.5 <I

I
i

I
I
I,
I
I
I
I
I
I ApprovedBy: t: Date: ~ 00073ToW Sotid>l060595

I G441.ffSAnl·TSDUP 613D1OO Pog.No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

~. -'

Client:
Project:
Sample Matrix:

CH2M Hill

Goldendale AluminumlI 57286.AO.02

Sediment

QAJQC Report

Service Request: K2004414

Date Collected: 6/12/00

Date Received: 6/13/00

,
I
I

Duplicate Summary

Solids, Total Volatile I

Duplicate Relative
Date Sample Sample Percent Result

Sample Name Lab Code Analyzed Result Result Average Difference Notes

GAC-OO 1-061200-0 K.20044l4-00IDUP 6/14/00 6.72 6.93 6.83 3

Prep Method: NONE

Analysis Method: 160.4M

Test Notes:

-j

Units: PERCENT

Basis: WET I,
I
I
I
I
I,
I
I.
I
I
I

00074'

I
PageNo.'

Approved By: ~--_---_-__.--L-K-_- Date r,f¢v
Tatal Salids!06l.l595

04414TS.ABI -lV5 DUP &Woo
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I

Client:

I·rojcct:
~amjllcMatrix:

I
I

Sample Name:

l ab Code:

'est NOles:

COLUMBIA ANALYTICAL SERVICES, INC.

QNQCReporl

CI!1M Hill

Goldendale Aluminum

Sediment

Duplicate Summary
Inorganic Parameters

(iAC-OO 1-061200-0

K20044 14-00 1DUP

Service Request: K2004414
. Date Collected; 6/12/00

" -Date Received: 6113/00

Date Extracted: NA
.DatcAnalyzed: 6/16,20/00

Basis: Dry

I
{

na lvte

umoma us N urogen

.,ulfidc, Total
,arbOl!, Total Organic

I
I
I
I
I

Duplicate Relative
Analysis Sample Sample Percent Result

Units Method MR~ Result Result Average Difference Notes

mg/Kg (ppm) 350.IM 0.2 ])1 133 132 2

mgIKg (ppm) PSEP 0.5 XA 10.7 9.6 24

PERCENT STM D4129-82 0.05 191 1.91 1.91 <I

I
lpProVCd By:

[)\IriO~0597p

044I~WF:r 1.J1-Illll' 6112100

Dale:

rQ,Q075
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Analysis
Analyte Units Method MRL

-.-,

Ammonia as Nitrogen mgIKg (ppm) 350.1M 0.2

Sulfide, Total mg/Kg (ppm) PSEP 0.5

Carbon, Total Organic PERCENT STM 1)4129-&2 0.05

QAlQC Report

COLO MBIA ANALYTICAL SERVICI!:S, INC.

Matrix Spike Summary

Inorganic Parameters

~

I
••0"':.

I
I
I,
I,
I
I
I
I

Service Request: K2004414

Date Collected: 6fl2/00

Date Received: 6tl3/00

Date Extracted: NA

Date Analyzed: 6116,20/00

Basis: Dry

CAS
Percent

Spiked Recovery
Spike Sample Sample Percent Acceptance Result
Level Result Result Recovery Limits Notes

20g0 131 1920 86 75-125

302 84 301 97 60-130

8.62 i.» 1 10.3 97 75-125

OI\C-OOI·O()1200-0

K2004414-001MS

CH2M Hill

Goldendale Aluminum

Sediment

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

I
I
I
I

MSoi)1)R9RI'
n~~ I~wn LJl . MS (\'22100 OG~76

I
I
I
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COLUMBIA ANALYTICAL SERVICES, INC.

QAlQC Report

Client:

l roject:
CS Matrix:

I
l

~mPle Name:

.ab Code.
Test Notes:

CH2M Hill

Goldendale Aluminum

Sediment

Laboratory Control Sample Summary
Inorganic Parameters

Lab Control Sample

K2004414-LCS

Service Request: K2004414

Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: (i!l6,lOtOn

Basis: NA

I
~n.'Yt.
In11l10nia as Nitrogen
':'lfide, Total

farbon, Total Organic

CAS
Percent

Recovery
Analysis True Percent Acceptance Result

Units Method Value Result Recovery Limits Notes

t
mg/L (ppm) 350.IM 12.5 12.2 98 85-115

mgtL(ppm) PSEP 0.96 0.67 70 60·130

PERCENT STM D4129-82 1.16 1.09 94 85-115

I,
I
I
I
I
I
I

00077
r.g.No

IAPProVed By: -"'"~~____:lI~at. #0
LCSl0128981',I 04414WETUI - LCS 7(J100
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~ , .J ,
COLUMBIA ANALYTICAL SERVICES, INC.

QAlQC Report I
Client: CH2M Hill Service Request: K2004414

IProject: Goldendale Aluminum/I 57286.AO.02 Date Collected: 6112/00

Sample Matrix: Sediment Date Received: 6113100

Datc Extracted: 6115/00

Date Analyzed: 6116-20/00 I..
Duplicate Summary

Total Metals I
Sample Name: GAC-OO 1..Q61200-o Units: mgIKg (ppm)
Lab Code: K20044 14-00 IDUP Basis: Dry ITest Notes:

,)

Duplicate Relative I
Prep Analysis Sample . Sample Percent Result

Analyte Method Method MRL Result Result Average Difference Notes ,
Aluminum EPA 305013 60 lOB 10 30700 32900 31800 7
Antimony EPA 3050B 200.8 0.05 0.18 0.17 0.18 6
Arsenic EPA 305013 200.8 0.5 2.9 3.3 3.1 13 ICadmium EPA 3050n 200.8 0.05 0.17 0.19 0.18 II
Chromium EPA 305013 200.8 02 21.3 26 23.6 20
Copper EPA 3050B 200.S 0.1 31.6 32.2 31.9 2

ILead EPA 3050B 200.8 0.05 13.3 14 13.6 5
Mercury METHOD 747lA 0.2 ND ND ND
Nickel EPA 3050B 200.8 0.2 19.2 21.9 20.6 13
Silver EPA 305013 200.8 0.02 0.19 0.17 0.18 II ,
Zinc EPA 305013 200.8 0.5 68.5 77.2 72.8 12..

"J
"• ·1

I
I
I
I
I
I

Approved By: ~, Date: G/~i-o I
OtJPill31695

0OO7~
04414lCP BR2 - OUP 6110100 PageNo.. I
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COLUMBIA ANALYTICAL SERVICES. INC.

QA/QC Report

Duplicate Relative
Prep All'dysis Samp,le Sample Percent Result

Analytc Method Method MRL Result Result Average Difference Notes

Mercury METHOD 747lA 0.2 ND ND ND

Client: CH2M HiH

Project: Goldendale AluminLJJTL!157286.AO.02
Sample Matrix: Sediment

I
I
I
I
I,
I
I
I
I
I
I
I

Sample Name:
Lab Code:
Test Notcs:

GAC-005-06l200-o

Kl004414-UOSDUP

Duplicate Summary
Total Metals

..,~, .S~rvice Request: K2004414
DateCnllected; 6112/00

.--- DafeReccived: 6/13/00

-Date-Extracted: 6119100

Date Analyzed: 6nO/00

Units: mgIKg (ppm)
Basis: Dry

I
I
I
I

Approved By:~ Date:

DUP103169j

044141CP.IlR2 - Dur IIg j 6110100

00079
PageNo_-
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COLUMBIA ANALYTICAL SERVICES, INC.

QNQC Report

Client: CH2M Hill Sen-icc Request: K2004414

Project: Goldendale AlulIlinumIl57286.AO.02 Date Collected: 6112/00
Sample Matrix: Sediment Date Received: 6/13100

Date Extracted: 6115/00

Date Analyzed: 6116-20/00

Matrix Spike Summary

Total Metals

Sample Name: GAC-OO 1-061200·0 Units: mgIKg (ppm)

Lab Code: K2004414.()0 IMS Basis: Dry

Tesl Notes:
CAS

Percent
Spiked Recovery

Prep Analysis Spike Sample Sample Percent Acceptance Result
Analyte Method Method MRL Level Result Result Recovery Limits Notes

-,~

Aluminum EPA 305013 601013 10 380 30700 31000 79 75-125 #

Antimony EPA 305013 200.8 0.05 96 0.18 26.2 27 70-130 N

Arsenic EPA 305013 200.8 0.5 38 2.9 D.8 81 70-130

Cadmium EPA305013 200.8 0.05 9.6 0.17 939 96 70-130

Chromium EPA 305013 200.8 0.2 38 21.3 51.5 79 70-I30

Copper EPA 305013 200.8 0.1 48 31.6 64.7 69 70-130 N

Lead EPA 305013 200.8 0.05 9G 13.3 106 97 70-130

Mercury METHOD 7471A 0.2 0.4 ND 0.4 100 60-130

Nickel EPA 3050B 200.8 0.2 96 19.2 85.1 69 70-130 N

Silver EPA305013 200.8 0.02 9.6 0.19 9.12 93 70·130

Zinc EPA 305013 200.8 0.5 96 68.5 181 I 17 70-130

I

I
I

I
I
I
I,
I
I
I
I
I
I
I
I
I
I
IPage No:

00080Approved By: ---=--_;.:....j... Date: __~'---'-__

MSi1l3169S
044141CP.ll1l1 • Spike 612QJOO
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I

COLUMBIA ANALYTICAL SERVICES, INC.

QNQC Report

Matrix Spike Summary
Total Metals

CH2MHill

Goldendale Aluminwn/I57286.AO.02

Sediment

GAC·005-061200-O

K2004414-005MS'

I
Client:
Project:
Sample Matrix:

I
I Sample Name:

LabCode:I Test Notes:

I
Analyte

I Mercury

Prep
Method

METHOD

Analysis
Method MRL

7471A 0.2

Spike
Level

~

0.5

Service Request: Kl004414

Date Collected: 6f12/00

Date Received: 6/13/00

Date Extracted: 6f19/00

Date Analyzed: 6120/00

Units: mgIKg (ppm)
Basis: Dry

;

CAS
Percent

Spiked Recovery
Sample .Sample Percent Acceptance Result
Result Result Recovery Limits Notes

NY) 0.5 100 60-130

I
I
I
I
I
I
I
I
I
I ApprovedBy: ~ ...::::....:c":""':'-L.... --'--''--__ Date: _---=--"'--'-'~ _

MSl031695I OMI4ICP.BR2 . Spike Ilg 5 6120!00
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COLUMBIA ANALYTICAL SERVICES. INC.

QNQCRcport

I
I

Prell Analysis True Percent Control Result
Method Method Value Result Recovery Limits (%) Notes

EPA 305013 6010B 5370 7030 131 53-147

EPA 3050B 200.8 59.6 55.1 92 20-180

EPA 305013 lOO.S S2.4 65.9 SO 62-138

EPA 305013 200.8 94.3 70.9 75 55-144

EPA 305013 200.S 97.8 102 104 69-131

EPA 305013 200.8 81.3 65.1 80 62-138

EPA JOSOn 200.8 190 144 76 60-140

METHOD 7471A 1.34 1.20 90 49-151

EPA 305013 200S 164 121 7,1 67-133

EPA 305013 200.8 131 130 99 56-144

EPA 305013 200.8 103 83.6 81 61-138

Client.
Project:
LeS Matrix:

Sample Namc:
Lab Code:
Test NOICS:

Source:

,,'

Analytc

Aluminum
Antimony

Arsenic

Cadmium

Chromium

Copper

Lead

Mercury

Nickel

Silver

Zinc .-'j

i
I

CH2MHill

Goldendale Aluminum/157286 AO.02

Soil

Laboratory Control Sample Summary
Total Metals

Laboratory Control Sample

K2004414-LCSS

Environmental Resource Associates #238

Service Request: K2004414

Date Collected: NA
Date Received: NA

Date Extracted: 6115100

Date Analyzed: 6/16-20100

Units: mgIKg (ppm)
Basis: Dry

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

O~Q.82 I
Approved By: --' Date: __..-C--_'--__

I.CSlOl229S

044141CP.IlR2 . leSS 6120100
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I
COLUMBIA ANALYTICAL SERVICES, INC.

I QAlQC Report

I
Client: CH2M Hill ".:~c.~ice Request: K2004414

Project: Goldendale Aluminum/157286.AO.02 Date Collected: NA
LCS Matrix: Soil Date Received: NA

I
Date Extracted: 6/19100

.... -bate Analyzed: 6110100

Laboratory Control Sample Summary
Total Metals

I Sample Namc: Laboratory Control Sample Units: mgIKg{ppm)
Lab Code: K2004414-LCSS Basis: Dry
Test Notes:

I Source: Environmental Resource Associates #238

I Prep Analysis True Percent Control Result
Analyte Method Method Value Result Recovery Limits (%) Notes

I
~~

Mercury METHOD 7471A 1.34 Ll2 84 49-151

I
I
I
I
I
I
I
I
I
I

Approved By: Date: 6/uftp
00083

I
I,CSlO3229S

04414ICI'.nR2 • l.GSS Ilg 6'20100 rag. No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Prep Method: EPA 3540C Units: PERCENT

Analysis Method: S08lA Basis: NA

Test Percent Recovery

Sample Name Lab Code Notes Tetrachloro-m-xylene Decachlorobipheny1

GAC-OO 1-061200..0 K20044 14-00 1 69 86

GAC..(102..(l61200.{) K2004414..o02 68 77

GAC-003-06 1200-0 K20044 14-003 72 82

GAC-004-061200-0 KlO04414-004 64 73

GAC-005-061200-0 K2004414-005 61 72

GAC-REF-061200-1 Kl0044 14-006 72 75

GAC-OO 1-061200-0 K2004414-001MS 70 108

GAC-OO 1-061200-0 K2004414-00 IDMS 74 106

Lab Control Sample KWG2004414-5 67 96

Method Blank KWG2004414-7 83 101

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I

...

I

P'&" NQ:

00084

43-119

Service Request: K2004414

Date Collected: 6112100

Date Received: 6/13/00

Date Extracted: 6114100

Date Analyzed: 6/16 - 19100

Date: ---""--'''-'-'- _

....

QNQCReport

Surrogate Recovery Summary
Organochlorine Pesticides

CAS Acceptance Limits: 19-130

CH2M Hill

Goldendale Aluminum

Sediment

Approved By:-----5iP--------------.
SUR2I1I l397p

GHI~SVG.AY2 • SUR1611{)iOO

Client:
Project:
Sample Matrix:

Appendix15-001129



I COLUMBIA ANAL-YTICAL SERVICES, INC.

I QAfcx. Report

Client: CH2M I-lill Service Request: K2004414

IOjcct: Goldendale Aluminum Date Collected: 6112/00

mple Matrix: Sediment Date Received: 6/13/00
Date Extracted: 6/14/00

I
Date Analyzed: 6/16/00

Matrix Spike/Duplicate Matrix Spike Summary

Organochlorine Pesticides

ImPleName: GAC-OO 1-061200--0 Units: uglKg(ppb)

LabCode: K2004414-00 IMS, K2004414-00 IDMS Basis: Dry1st Notes: D

Percent Recovery

I
CAS Relative

Prep Analysis Spike Level Sample Spike Result Acceptance Percent Result

Analyte Method Method MRL MS DMS Result MS DMS MS DMS Limits Difference Notes

~

~ha-Bl-IC EPA 3540C 8081A 5 17 17 ND 12 13 71 76 35-150 8

Ia-BlIC EPA 3540C 8081A 5 17 17 ND 13 14 76 82 35-150 7

f:'OBHC (Lindane)
EPA 3540C 8081A 5 17 17 ND 11 13 65 76 49-132 17

Ita-BHC EPA 3540C 8081A 5 8.5 8.5 ND 8.8 9.3 104 109 35-150 6

cptachlor EPA 3540C 8081A 5 17 17 ND II 13 65 76 34-142 17

Aldrin EPA 3540C 8081A 5 17 17 ND II 13 65 76 3S-153 17

lcptachlor Epoxide EPA 3540C 80SIA 5 17 17 ND 12 14 71 S2 35-150 15

mma-Chlordanc EPA 3540C S081A 5 17 17 ND II 13 65 76 35-150 17

Endosulfan I EPA 3540C 8081A 5 17 17 ND 12 14 71 82 35-150 15

Ipha-Chlordanc EPA 3540C SOSIA 5 17 17 ND II 12 65 71 35-150 9

ieldrin EPA 3540C 80S1A 5 17 17 ND 12 15 71 SS 40-156 22

4,4'-DDE EPA 3540C S081A 5 17 17 1.9 15 16 77 S3 35-150 6

t dril1 EPA 3540C 8081A 5 17 17 ND 12 15 71 88 46-151 22

dosulfan II EPA 3540C 8081A 5 17 17 ND 14 16 82 94 35-150 13

4,4'-DDD EPA 3540C 80SIA 5 17 17 ND I3 16 76 94 35-150 21Idrin Aldehyde EPA 3540C 8081A 5 17 17 ND 7.6 8.7 45 51 35-150 13

dosulfan Sulfate EPA 3540C 8081A 5 17 17 ND 9.4 II 55 65 35-150 16

4,4'-DDT EPA 3540C S081A 5 17 17 ND 14 15 S2 88 37-161 7

loon Ketone EPA 3540C 80SIA 5 17 17 ND 12 14 71 82 35-150 i5

ethoxychlor EPA 3540C 80SIA 5 17 17 ND II 12 65 71 35-150 9

I
I
I
JproVedBY: 'jr ----Date: b~.;;O~OO

DMSI010597p

04414SVG.AYl- DMS 61201

I
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COLUMBIA ANALYTICAL SERVICES, INC,

QAlQC Report

I
I

CAS
Percent

Recovery

.,~ Prep Analysis True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

alpha-BBC EPA 3540C 8081A 20 12 60 60·140

beta-BHC EPA 3540C 8081A 20 IS 75 60-140

gamma-BBC (Lindane) EPA 3540C 8081A 20 13 65 28-148

delta-HHC EPA 3540C 8081A 10 7.1 71 60-140

Heptachlor EPA 3540C 8081A 20 14 70 17-152

Aldrin EPA 3540C 8081A 20 14 70 43-151

Heptachlor Epoxide EPA 3540C 8081A 20 16 80 60-140

gamma-Chlordane EPA 3540C 8081A 20 15 75 60-140

Endosulfan I t EPA 3540C 8081A 20 16 80 60-140

alpha-Chlordane EPA 3540C 8081A 20 16 80 60-140

Dieldrin EPA 3540C 8081A 20 17 85 29-160

4,4'-DDI~ .) EPA 3540C 8081A 20 17 85 60-140

Endrin
~~

EPA 3540C 8081A 20 16 80 39-156

Endosul fan II EPA 3540C 8081A 20 17 85 W-140

4,4'·[)DD EPA 354DC 8081A 20 17 85 60-140

Endrin Aldehyde EPA 3540C 8081A 20 15 75 60-140

Endosulfan Sulfate EPA 3540C 8081A 20 14 70 60-140

4,4'-DDT EPA 3540C 8081A 20 18 90 33-159

Endrin Ketone EPA 3540C 8081A 20 17 85 60-140

Methoxychlor EPA 3540C 8081A 20 14 70 60-140

Client:
Project:
LeS Matrix:

Sample Name:
Lab Code:

Test Notes:

CH2M Hill

Gol~endalc Aluminum

Sediment

Lab Control Sample

KWG2004414·5

Laboratory Control Sample Summary

Organochlorine Pesticides

Service Request: K2004414

Date Collected: NA

Date Received: NA

Date Extracted: 6114/00

Date Analyzed: 6116100

Units: ugfKg (ppb)

Basis: Dry

I
I·
I
I
I
I
I
I
I
I
I
I
I
I
I

I
IApproved By:--~7f---------------- Date: trc20-0o

I.CSiUl10797p

044USVG.A Y2 - I.CS 6120100
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COLUMBIA ANALYTICAL SERVICES, INC.

QAJQC Report

Surrogate Recovery Summary
Polychlorinated Biphenyls (PCBs)

I
I
I
I
I
I
I
I
I
I
I
I
I

Client:
Project:
Sample Matrix:

Prep Method:
Analysis Method:

Sample Name

GAC.QO 1-Q61200..O

GAC.Q02-061200-0
GAC.QO3..Q61200..0

GAC-004-061200-Q
GAC-OOS ..061200..0

GAC-REF..061200.. 1

GAC-OO 1..Q61200-0

GAC-oO1-061200..0

Lab Control Sample

Method Blank

CH2M Hill

Goldendale Aluminum/I 57286.AO.02

Sediment

EPA 3S40C

8082

Lab Code

K2004414-001

K2004414-002

K200441.-u03

K.2004414-004
K2004414..Q05

K.2004414..Q06

K.20044 14-001MS

K.2004414-Q0 IDMS

KWG2004414-6

KWG2004414-7

Test
Notes

CAS Acceptance Limits:

Service Request: 1<2004414
...Date(:9Hect~d: 6/12100

Date Received: 6113/00

. Date Extracted: 6/14100
_ , __ ~c~ .•• - _.".

Date AnaJyzcd: 6/17/00

Units: PERCENT
Basis: NA

Percent Recovery
Dccachlorobiphcnyl

83

79
82

72

76

80
73

83
85

92

72-137

I
I
I
I

SURIfJl069?p

04<114SVG.AYI - SUR6f2Ol00

{l0087
I'~No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

QNQC Report

I
I

Client:

Project:

Sample Matrix:

CH2M Hill

Goldendale Aluminum/l 57286.AO.02

Sediment

Sen-icc Request: K2004414

Datc Collected: 6/] 2100

Date Received: 6/l3/QO

Date Extracted: 6/l4!OO

Date Analyzed: 6/l7100

I
I

Sample Name:

L1Ib Code:

Test Noles:

GAC-OOI-061200-0

K2004414-00IMS,

Matrix Spike/Duplicate Matrix Spike Summary

Polychlorinated Biphenyls (I'CI33)

K20044 14-00 IDMS

Units: ugIKg (ppb)

Basis: Dry

I
I

Pca-cent Rccovea-y

CAS Relative

Prep Analysis Spike Level Sample Spike Result Acceptance Percent

Analyte Method Method MRL MS DMS Result MS OMS MS DMS Limits Difference
~;

Aroclor 1016 EPA 3540C 8082 10 170 170 ND 140 !3D 82 76 45-140 7

Aroclor 1260 EPA 3540C 8082 10 170 170 NO 140 140 82 82 50-148 <I

Result I
Notes

I
I
I

Approved By: -~-~---+t--'==--~~~~~~------~ Dale:
DMSI1l20597p

04414SVG.AYI - OMS 6110100

6-;20-0 0

I
I
I
I
I
I
I
I

00088
["g<No.:

I
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I

)
COLUMBIA ANALYTICAL SERVICES, INC.

QNQCReport

Prep Analysis
Analyte Method Method

~

Aroclor 1016 EPA 3540C 8082

Aroclor 1260 EPA 3540C 8082

Laboratory Control Sample Summary
Polychlorinated Biphenyls (PCBs)

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Client:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

CH2M Hill

Goldendale AIuminum/1S7286.AO.02

Sediment

Lab Control Sample

KWG20044 14-6

Service Request: Kl004414
Date Collected: NA
Date Received: NA

Date Extracted: CJl14/00
Date Analyzed: 6117/00

Units: uglKg (ppb)

Basis: Dry

CAS
Percent

Recovery
True Percent Acceptance Result
Value Result Recovery Limits Notes

200 170 85 39-138

200 200 100 48-149

I
I
I

Approved By: 9T----~.~--,----------'--, Date: 6 -;b~o(j
LCSIQllQ791p

04414SVG.AYI· res !il2010D
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Client:
Project:
Sample Matrix:

r l,UMBIA ANALYTICAL SERVICES, INC,
QNQCReport

CH2MHill
Goldendale Ahuninum/157286.AO.02
Sediment

Surrogate Recovery Summary
Volatile Organic Compounds by GClMS

Service Request: K2oo4414

I
I
I

Sample Name Lab Code Surt Sur2 Sur3

GAe-OO1-061200-0
i

K2004414-QOt 98 WI 93
GAC-002-061200-O . \ K20044 14-002 96 102 93
GAC-003-061200-0 K20044 14-003 93 105 90
GAC-004-OG 1200-0 K20044 14-004 95 100 93
GAC-005-D61200-o K2004414-o05 95 101 93
GAC-REF-Q61200,.l1 K2004414-006 96 WI 94
Method Blank KWG2002292-6 94 104 92
GAC-OO I-061200-DMS KWG2002292-7 9.'" 102 94
GAC-OO 1-061200-ODMS KWG2002292-8 94 102 91
Lab Control Sample KWG2002292-5 98 101 94

Extraction Method:
Analysis Method:

j-.

EPA5030A
8260B

Units:
Level:

PERCENT
Low I·

I
I
I
I
I
I
I
I
I
I
I

Surrogate Recovery Control Limits (%)

Surl Dibromofluoromcthanc
Sur2 Tollicne-d8
Sur3 4-Bromofluorobellzene

75-132
85-109
49-131

Results flagged with an asterisk (") indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criterillis not BppllcBhle.

00090
Printed 06/29/2000 10:47:39 Form 2A - Organic

SuperSel Reference: RR580
Page I of
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I
Client:

Iproject:
Sample Matrix:

I
Isamille Name:

Lab Code:

I ExtraCtion Method:
Analysis Method:

cqLUMBIA ANALYTICAL SERVICES, INf-,
I '

" QNQC Report

CH2MHill
Goldendale AluminurnlI57286.AO.02
Sediment

Matrix SllikclDuplicate Matrix Spike Summary
Volatile Organic Compounds by GCfMS

GAC-OO1-061200..0
K2004414-00 1

EPA 5030A
8260B

Service Request: K2004414
Date Extracted: 06/2112000
Date Analyzed: 0612112000

Units: ugIKg
Basis: Dry

Level: Low
Extraction Lot: KWG2002292

I
I

A nalYtc Name

Ll-Dichloroethene
Benzene

I
TriChlorocthelle (TCE)
Toluene
Chlorobcnzcne
l.z-Dichlorobenzeuc

INaPhthalenc

I
I
I
I
I
I
I
I

GAC-OO l-061200-OMS GAC-OOl-Q61200-ODMS
KWG2002292-7 KWG2002292~8

Sample
Matrix Spike Duplicate Matrix Spike %Rec RPD

Result Result Expected %Rec Result Expected %Rec Limits RPD Limit

NO 66 104 63 55 lOS 52 51-127 18 40
ND 61 104 59 51 105 49 * 51~121 18 40
NO '57 104 "55 47 105 45 * 45-127 19 40
NO 56 104 54 46 105 44 34-134 20 40
NO 46 104 44 38 105 36 * 37-126 19 40
NO 26 104 25 * 23 105 22 * 34-131 12 40
NO 42 104 40 42 105 40 20-139 0 40

I
RU ults flagged with an asterisk (.) indicate values outside control criteria.

Results flagged with a pound (if) indicate the control criteria Is not applicable.

trintcd 06/29/2000 10:47:40 Fonu 3A ~ Organic

00091
Page 1 of 1

SuperSet Reference: RR580
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,I
Service Request: K10044J4 I
Date Extracted: 06/2012000
Date Analyzed: 0612012009

I
I

Client:
Project:
Sample Matrix:

Extraction Method:
Analysis Method:

rQLUMBIA ANALYTICAL SERVICES, INF,

QNQCRcport

CHlM Hill
Goldendale AllIminllmJlS7286.AO.02
Soil

Lab Control Spike Summary
Volatile Organic Compounds by GClMS

EPA 5030A
8260B

Units:
Basis:
Level:

Extraction Lot:

ugIKg
Dry
Low •
KWG200229.

Lab Control Sample
KWG2002292-5

Lab Control Spike %Rcc
Analytc Name Result Expected %Rcc Limits

Dichlorodifluoromethane 46 50 92 50-150
Chloromethane 39 50 78 50-150
Vinyl Chloride 53 50 106 50-ISO
Bromomethane 42 50 84 50-ISO
Chlorocthane 47 50 94 50-150
Trichlorofluoromethane 42 50 84 50-ISO
Acetone 230 250 92 50-ISO
I,I-Dichlorocthenc 46 50 92 73-118
Carbon Disulfide 110 100 110 50-150
Methylene Chloridc 41 50 82 50-150
trans-I,2-DichJoroethene 47 50 94 50-ISO
Ll-Dichlorocthanc 47 50 94 50-150
2-Butanone (MEK) 230 250 92 SO-ISO
2,2-Dichloropropane 49 50 98 SO-ISO
cis-Lz-Dichloroethenc 49 50 98 50-150
Chloroform 49 50 98 50-ISO
Bromochloromethane 50 50 100 50-ISO
1,1, I-Trichloroethane (ITA) 48 50 96 50-150
L I-Dichloropropcnc 51 50 102 50-ISO
Carbon Tetrachloride 50 50 100 50-150
L2-Dichlorocthanc (EDC) 48 50 96 50-ISO
Benzene 49 50 98 78-116
Trichlorocthcnc (TCE) 48 50 96 79-119
1,2-Dichloropropanc 51 50 102 50-150
Bromodichloromcthanc 47 50 94 50-150
Dibromomethane 48 50 96 50-ISO
2-Hexanonc 240 250 96 50-150
cis-l,3 -Dichloropropcne 46 50 92 50-150
Toluene 48 50 96 77-118
trans-I,3-Dichloropropcne 44 50 88 50-150
1.1.2-Trichloroethane 47 50 94 50-150
4-Methyl-2-pcntanone (MIBK) 260 250 104 50-ISO
1,3-Dichloropropane 46 50 92 50-150
Tetrachloroethene (PCE) 47 50 94 50-ISO
Dibromochloromethane 47 50 94 50-150

Re-,<ulls f1i1gged with an asterisk (*) btdicate values outside control criteria.

Printed 0612912000 10:47:42 Form 3C ~ Organic

."
SuperSet Reference: RR580

I

I
I
I
I
I
I
I
I
I
I
I

00092
Page 1 of I
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I

Client:
Project:
Sample Matrix:

.o:
)LUMBlA ANALXTICAL SERVICES, I!"

QNQC,Report

CH2MHili
Goldendale Alliminllm/157286. AO.02
Soil

Service Request: K2004414
Date Extracted: 06/20/2000
Date Analyr.ed: 06120/2000

11,2-~ibr011l0ethane (EDB)
Chlorobenzene
1,1,1,2-Tetrachloroethane

I Ethylbcnzcne
m,p-Xylenes
o-Xylene

I
Styrene
Bromoform
Isopropylbcnzcne

1
1, 1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
Bromobenzene
n-Propylbenzene

12-Chloro tolllenc
4-Chlorotolucllc
1.3,5-Trimclhylbenzcnc

I
lcrt-BlitYlbenzene
1,2,4-Trimethylbenzene
sec-Buty lbenzene
1,3-Dichlorobcnzcnc

14-lsOProPyltolucnc
1,4-Dichlorobenzenc
n-Butylbenzene

11.2-D ichlorobenzcnc
1,2-Dibromo-3-chloropropallc
1.2.4-Trichlorobcllzcne

1
1,2J -TrichlorObClIzenc
Naphthalene
Hcxachloroburadiene

I
I Extraction Method:

Analysis Method:

I
I

Analvtc Narne

EPA 5030A
8260B

Lab Control Silike Summary
Volatile Organic Compounds by GC/MS

". ~ Units: ug/Kg
Basis: Dry
Level: Low

Extraction Lot: KWG2002292

Lab Control Sample
KWG2002292-5

Lab Control Spike %Rec

Result Expected %Rec Limits

47 50 94 50-150
47 50 94 " 80-117
47 50 94 50-150
46 50 92 ., 50-ISO

95 100 95 50-150
46 50 92 50-150
48 50 96 50-150
46 50 92 50-ISO
47 50 94 50-150
45 50 90 50-150
44 50 88 50-150
46 50 92 50-150

45 50 90 ~-~ 50-150
45 50 90 50-150
44 50 88 50-150
46 50 92, 50-150
45 50 -90'': 50-150
46 50 92 :1 50-150
45 50 90 50-150
46 50 92 50-150
47 50 94 50-ISO
46 50 92 50-150
46 50 92 50-150
46 50 92 79-120
49 50 98 50-150
48 50 96 50-150
47 50 94 50-150
47 50 94 57-135
45 50 90 50-150

I Results flagged with an a!llerisk (") indicate values outside control criteria.

I
I

I Printed 0612912000 10:47:42 Form 3C - Organic

00093
Page 2 of 2

SuperSet Reference: RR580

Appendix15-001138



COLUMBIA ANALYTICAL SERVICES~:lNC.

Surrogate Recovery Summary
Base Neutral/Acid Semivolatile Organic Compounds

QNQCRcport

Prep Method: EPA 3550B
Analysis Method: 81M

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

39-150

Units: PERCENT
Basis: NA .

D-127

Service Request: Kl0Q4414

Date Collected: 6/12100

Date Received: 6113100

Date Extracted: 6115100

Date Analy7.cd: 6127-29100

2fl-107II-II S15-103

P e r C.C n R e c 0 v e r y

PHLD6 ·NBZ 2FBPH 246TBPIll, WH

53 50 S8 87 96

47 ~A4 42 --76 7,3

SI 50 49 85 86

43 41 43 73 7S
38 35 32 57 61

44 37 41 74 79
48 42 49 73 72

49 44 47 83 77
73 78 76 73 104

62 72 71 46 107

.J -;

1-102

41

40

41

35
33

39
40

38
66

50

Test
Notes 2FPHL

Kl004414-00 I
K2004414-002

Kl004414-003

K2004414-004

K2004414-005

K2004414-006

K2004414-006MS

K2004414-006DMS

KWG20022I 0-3

KWG20022I 0-4

Lab Code

CAS Acceptance Limits:

2-F1uorophenol

Phenol-d6

Nitrobenzene-do
2-Fluorobipheny1

2,4,6-'1'ribromophenol

p-Terphenyl-d14

CH2M Hill
Goldendale Aiuminumll 57286.AO.02

Sediment

2FPHL

PI-O"D6

NEZ
2FBPH

246TBPHL

TPH

Sample Name

GAC-OO 1-061200-0
GAC-002-06I 200--0

GAC-003-06I 200-0

GAC-004-061200-O

GAC-Q05-Q61200-0

GAC-REF-061200-1

GAC-REF-061200-1

GAC-REF-061200-1

Lab Control Sample

Method Blank

Client:
Project:
Sample Matrix:

D Detected; result must be greater than zero.

((~
l'agcNo.:
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I
COLUMBIA ANALYTICAL SERVICES, INC.

I QNQCReport

CH2MHill
Goldendale AlumiIlumlI57286.AO.02
Sediment

Client:

I roject:

ample Matrix:

I
lamPle Name:

LabCode;

lest Noles:

GAC-REF-Q61200-1

K2004414-006MS,

Matrix SpikeIDuplicate Matrix Spike Summary
Base Neutral/Acid Sernivolatile Organic Compounds

K2004414-Q06DMS

Service Request: K2004414
Date Collected: 61l2/00
Date-Received; 6/13100

. Date Extracted: 61l5/00
.. Date Analyzed: 6/27100

Units ugIKg (ppb)

Basis: Dry

I henO!
,2,4-Triehlorobenzcnc

Acenaphthene

.entachlorophenol

lfYrene

Percent Recovery

CAS Relative
Prep Analysis Spike Level Sample Spike Result Advisory Percent Result

Method Method MRL M8 OMS Result M8 OMS MS OMS Limits _ Difference Notes

,.
EPA 35508 81M 10 240 240 ND 130 120 54 50 20-99 8
EPA 3550B 81M 10 240 240 ND 97 91 40 38 21~IDO 6
EPA 3550B 81M 10 240 240 ND 140 140 58 58 26-104 <I

EPA 3550B 81M 60 240 240 NO 140 150 58 62 10-145 7

EPA 3550B S1M 10 240 240 32 200 2ID 70 74 18-144 5

I
I
I
I
I
I
I

JUN 30 200n
IpproVCd By: ~ ~~ Date; _

DMSlOSl595

I
I 04414SVM.AYI • DMS 6l3OlOO

00095
pageNoc
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CAS
Percent

Recovery
Prep Analysis True Percent Advisory Result

Analyte Method Method Value Result Recovery Limits Notes
..

Phenol EPA 355013 SIM 240 170 71 21-110

1,2,4-TrichlorobcIIzene EPA 355013 81M 240 180 75 10-108

Acenaphthenc EPA 3550B SIM 240 170 71 29-109

Pentachlorophenol EPA 355013 81M 240 120 50 10-120

Pyrene EPA 355013 81M 240 220 92 39-149

COLUMBIA ANALYTICAL SERVICES, INC.

Laboratory Control Sample Summary
Base Neutral/Acid Scmivolatile Organic Compounds

Units: ugfKg (ppb)

Basis: NA I
I
I
I
I
I
I
I
I
I

I
I
I
I

K2004414

NA
NA
6fl 5/00

6127/00

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

QNQC Report

Lab Control Sample

KWG20022I0-]

CH2M Hill

Goldendale AlumillwnlI57286.AO.02

Sediment

Client:
Project:
LCS Matrix:

Sample Namc:
Lab Code:
Test Notes:

I

Cif t, .
(~

I
I

00096 I
I
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Sample Name Lab Code

Prep Method: Method

Analysis Method: Krone

Surrogate RecoverySummary
B'W'ltins

COLUMBIA ANALY1):CAL SERVICES, INC.

QNQC Report

Units: PERCENT

Basis: NA

Percent Recovery
Tri-n-propyltin Cation Tri-n-pentyltin Cation

Service Request: K2004414

Date Collected: 6112/00

Date Received: 6113/00

Date Extracted: 6/15fOO

Date Analyzed: 6/19 - 20/00

Test
Notes

CH2M Hill

Goldendale Aluminum

Sediment

Client:
Project:
Sample Matrix:

I
I

I

I
I

I

I
I
I
I
I
I
I
I

GAC·OO1-061200-0

GAC-002-06 I200-0

GAC-003-06 I200-0

GAC-004-061200-0

OAC-005-061200-Q

GAC-REF-061200-1

GAC-REF-061200·1

GAC-REF-061200-1

Lab Control Sample

Method Blank

K2004414-00 I

K2004414-Q02

K2004414-003

K2004414-004

K2004414-005

K2004414-006

K2004414-006MS

K2004414-006DMS

KWG2002227-5

KWG2002227-6

32 44

23 • 47

46 59

21 • 52

22 • 48

37 50

27 • 72

45 76

53 102

37 78

I CAS Acceptance Limits: 31-111 23-125

P08"No.:

00097
O~~I~SVG.An· SUR26120100

Approved By: ~ Date: 6 -;lo-co
SUR2I111397p

I

I
I
I
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Percent Recovery

CAS Relative

Prep Analysis Spike Level Sample Spike Result Acceptance Percent

Analytc Method Method MRL MS DMS Result MS DMS MS DMS Limits Difference

Tri-n-butyltin Cation Method Krone 120 120 3.2 77 89 62 72 23-118 14

Client:

Project:

Sample Matrix:

Sample Name:

Lab Code:

Test Notes:

CH2M Hill

Goldendale Aluminum

Sediment.

GAC-REF-061200-1

K2004414-006MS,

COLUMBIA ANALYTICAl, SERVICES, INC.

QNQCRcport

'~'

Matrix Spike/Duplicate Matrix Spike Summary

Butyltins

K2004414-Q06DMS

Service Request: K20044J4

Date Collected: 6/12100

Date Received: 6/13/00

Date Extracted: 6115100

Date Analyzed: 6120100

Units: ugIKg (ppb)

Basis: Dry

I
I
I
I
I
I

Result I
Notes

I
I
I

Approved BY' ~
nMS!OlO~97p

04~ 14SVG AY3 - DMS 6120i00

Date:

I
I
I
I
I
I
I

0009& I
l'agoNo.:

I
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I
COLUMBIA ANALYTICAL SERVICES, INC.

I QA/QC Report

OOOfHJ
PegeNo.:

Units: ugIKg (ppb)

Basis: Dry

Service Request: K20044l4

·DatcCo~I~~ed: NA
Date-Received: NA

Date Extracted: 6/15100
-. - - D-at~AnaIY7,.cd: 6/19100

Laboratory Control Sample Summary
Butyltins

CAS
Percent

Recovery
Prep Analysis True Percent Acceptance Result

Method Method Value Result Recovery Limits Notes
\;

Method Krone 40 37 92 32-131 _

______________ Date: {; ~ ;10-00

CH2M Hill

Goldendale Aluminum

Sediment

Client:
Project:
LCS Matrix:

I
I Sample Name: Lab Control Sample

Lab Code: KWG2002227-5

Test Notes:

I
I

Analyte

I Tri -n-butyltin Cation

I
I
I
I
I
I
I
I
I
I Approved By: 9TLCSI080797p

I
O~414SVG"V3- LCS 6120100

I
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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CHAIN OF CUSTODY

INVOICEINFORMATION
P.O. # _

Bill To: _

Circlewhichmetals are10 be analyzed:

'@J"¥V 1
WTOlaIMetals@"~® Ba Be BCaCo~ Fe(5) Mg Mn MO®K@ Na Se Sr TI Sn V®@

Dissolved Metals: AI As Sb Sa Be B Ca Cd Co Cr Cu Fa Pb Mg Mn Mo Ni K Ag Na Sa Sr TI Sn V Zn Hg

. ~""'MoUI"lI""MuGEDURE: AK CA WI NORHTWEST OTHER:

I uni....souno rll:::;wuii1l:IYIl:N I;:' • SPECIAL INSTRUCTIONS/COMMENTS; r 1-./ I ) L A./A,

- 24 hr. _48 he. __ tCJ., 1- Jvrj\UVt.7;;.{ '17 Me- ti:-> r1~ ~ to ti·~t/J WI\
_s~ r~W pv~S
__ Standard (10-15 working days)

__ Provide FAX Results

REPORT REQUIREMENTS

Y I. Routine Report: Method
Blank, Surrogate, as
required__. ._I I "INDICATE STATF J-IVnRnr.· _M" --_ .

_ II. Report Dup., MS. MSD <J". ' __ a ••• •••__•• _ ••__ •

required

_ Ill. Data Validation Report

(includes all raw data)

_ IV. CLP Deliverable Report

V. EDD

PROJECT NAME

At;° lumbla
Analytical
Services 11K

Af1l:mpN:J~~Ow~ ~ny

~jj/~~ J.//70 ~ff»
~J.~:~j~~

RELINQUISHED BY:

Signature

RECEIVED BY:

lJatefTlme
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\B \..iii b..' pn· ...· ~d ...Ld (I~ .h.L·Plllp.lli~°'l.1 h} (Plnrh;:rc wJI~h:n di\clu'Ull." nt lll~ PJL~'l(.~lh.·t·

·f .m} h.~f~H dHU" 111" ... 1;1111•.""...... ~lllJ\'.-J1 (...1' ~a1..:,p-eLJt.'d tty"Clicnl. Clicnt funh:"r 'I.\"~UTallb {lh:LI

<u~ ·"'i.lfnpk· c\lmdllull~ ~J~ lM-IlrJou'\ "'lln;o,l~m[...· \.. llIl·h I"; hi h ..' ddl\ThLd 10 L,\ B \\ ~u

~,' p~k·t.I.y, ...·d. 1;'~.b~·lt-\1.~'"1rdu ...p{)n(;d ,and del!\l."H·d pr{lpcrl~ .m~) in .1t.:I..·\u'di.tn-l.>..- \\ ilh

'1'1'1 I""bl:: ,I~w~, .; -,..
Salllllic Ilandling. PIi••,. to I.J\H\ :[((<'111""." "r "II~ "unpk ,Ilr aLl"l ,"l~

," ()C~1I1\11l ,II .h:\.·('Pli.Hh.:..'). llh.,· 'l'l1tII"C r; ... i.. or1(1...:,,< ~Il \)1 ~t~lIna~(,.~ In :-.IH:h 'ill11ple rClnain:-.

~ilh Chell!. S"lllp"" are ;lccqlh':.l "Ill''' 1l'("il'l I' ill'l,n"wkd~,"d"II <.:h"illl;r l'U\,1otl\,

thX:UIHl"[Jl.lIIOIi III 4ll) ...-vcnt \\IiII.:\B have m,l~ rc~p(IEI:-'~~Hln} \11 I[ahlhly f~'H lhl:-il~liL)~

~( il1~l("lLIUl ,~f .m~ \:arrit"'r ...hipPH'~ or {kli\crlug ~H1~ :-arnpk h) or from (Au\-

prfml -,t.~"', ~'. . .f
I. '\B ,,!l! u-c u- he,1 dlt"!> In :m;1I1);e lor 111" 'hipll1L'lll "I '1"':<:l"lIxi,,."i''''L'l!

...arnl'h· hnuh: v , "~m~plill~ 1H'l!Uij,.:t!{\u... p"~·r Clil.·'H 1I:1'·.HHdton h~ Ih·.... I,-·a.,ill) '~ ..~,\I;Jhk.

I~,,,i ,,"I lH~lh(,1. .Vnv'~lIPI'1 'h'plllL'll\ "rr'H1f~I'HlenbWill h: ,II CI,,'lIl", "\1"'l1'~·.
..i Dhp.t.,-,"d -01 .h.ULU l!(lU .. \\.l -,l~ unplc.. t:-- ih..: [I..' ...f'l.!n ....ihda~ dl lb.\.L Clu:n1. If tlh'

(·h",.'!l~ \h~...·", In ,: ',I" i ...h 'lh;1I ..~unp!..." r ·tHrll~·lJ I.\B mLI~ ~IJd -...h.lrLI~:i.· ,~lh.1-...1i,pn-sal k ...'~ h.)

11~ ...' fn~.ll Hn oi"\.'~· \1;~ ... IIIlIHB qnr,-~~~· 12Ilh.· lor v,pnph.·, i~. ,in d.!~ ....:I[I,~r \:~llnph.·I~()lj l~!

;lIl.lr~ ~'~"'-. unlcx-, lll-~ld!~ll'~1 h~ .~I~Pb.~,thl-i..: "'I;HI.~ IH k,i\~r:tl t!1,...... t ·l~\.·ul \\ ~U be ~'l."ql1iftZd hi

~~ I\ eli.) L {\ B \\ n~h,:u ~;htrth.'lLoU .. \:, ~U":cfn~E1!! th..pth:at nf ~ hl,·"i..' ..~HHple ...

f..\B ~l,.r"",~'n ...·", 1ft..' ,1h nIUh· lI;;hl. 'C,.·~t"rr.:!"";Lh-k ~I{ .lU~ lim..:, Id "~'llI~e .[(' r-t!"'l.·e~\l.~

llodi·.,'l\ >11 i ....lu ..~· llJ .I :· pt, "~ r~·\.·l.~· .1l..·i",·\.'f\ldH .....• ,If ~Hl'. ",.nHr!" \\!li ...~h. HI lh\.' ",-ok

jnd;:l1k'm III LAB. 1.1) nf HIl... m~dhk· \1)11111\1.,'. dq n~.~.\ lx' ~\r ~'h.·,,·lJll11· un~~lil:tbh.: I~w>

lH ~n.~! po"....· d ~ht ill h.Hld~n,:::. lrarl"'l'iJ-n ~,[' pnh:{,' .... ~'I1(-j h~f :tll; h\.~,lhh....al ..'I:,

~:n'.H\'lJllIl,>nl.lil '-.i! \d~t.·1 r"':LI~I\n. "iIL'dh'r "I nol due ~p dh' [\i ....· .......·lh.,·l.· III till.' ,,;uHpk ~Il

,,111.\ L,li.U·thlU'" :--Uh~I,U1\,l,..•. alh~ ',\ hi.:th,,>1 n~ 11~11 ...th:h pi ..·"~~lh': h.~ .... hz.··...n dli...... ln ·eJ ll".

L.\H b: ('lli.·lIl II ~I.' ~ h~~ ... h:~'n ,1dl\~,:I't.,'d hI Ih ...: 1 c\B Ul\IE\' Ih.m -2 hour ~Ih('~

"i1!IIP*H~~ (~~ d ,~n ...' h~t~1 nr 1111\1\: ~'l lill~ h:.·(nrHm;':~I·d.:d ht)ldlll.=· {I I II ...' ft~r Ilk' ~uwl~"'I'" h,t ..

1"1',,·,1

. 9. l.~·;':'llf J{{~~I}un.,jhitH~. ! \B I'· ...\~kl~ 1c.·'\P-""lj,~hk· ti II p....~nl~nILlfkl· \It ttll .. l.,.'pmr~H.:t

~UIlJ Ih1 .dfdi.u.....d ...'~~nlp·>IU~, 'i.lu",·,:hlL pffll':"::r. l'n1plp~ ...c·. ·ur d~'\,:nl :-.hitll h~I\t: .Ul~ k~~~11

T\~",plln""lbdH\ IH'rn~ll,kr. \\ lll·lt\o..·~ ~H l pmfdl'l ~lf 1\'11. Uli..:llid~n~ 1~('~hg(.·lh,:I..·

III. ·J)ala [)diluahks. \\ h,'''' '1,,<,;ri':;lll, le'J1'l"lL·.l h\ ("I,ell!, LA!! "Cle<', III

I,H·,.H.hJl.."l.· d-l·i..:lf(ln~L: d~Hd n:pl l''''\..·lltill~ -'..crn ..:Lo
' ", "- fk.'fh~rnlt.'d t·lcrl:tUH.k·i, ~UbJLL"",~ l,~ ~th"

hl!lil\\.IIl~·. "'p~·..·ljh... und-ehl~ml.hn:; h...>l\\-ccn llll,' 1"','1110:0,: l!\B ;i~II..·l"" lp suppl~ Chl.·nl
\\'~{h I,'k"i.'lhrau. d.lLI ,.E~ IlIlUH~ti!~ Jd~uc,d. 1I;'11l~ :'.H! ~~~IL:L·d lHI.'dIlUll, 1.'fll~nt r",~\.'ogl1lb..·'"

Ih.lI I,,\li ~"- Il\)l d "'\~lh\~ltt ;.'\lfhUII;Ult. nUElLlbcllU\.T Itl 11.·...L·~h.'t, LUl~ tr~Ul..,rt,:r (II

Ck'l,.'H\Vlh..' ,L~l.~ plIr-""u.JHl It~ "'Cf\j~:1."'" pl'~nh1c...l h~ L:\B h .1I1 "I.·I.-l~IIH1H~duil(lH to ;tI1d

...lIi\:I~: !"Ol 111...- .rnUl,,-'n.!Cn:t· nl' liB.: ...::~i-l·nl \\h{\ 1:-; ...uk·l~ h.~hlc h~. Ilk' d\\.,ll." ...· .lrl.'J

11I.i!IHL.·,Ulh,..c ~1t lilt.· U~I.>dIiHn li1!l'/..'d I;k\..Ir(I~Ilt..-' diH.l pr~p, ld'i.'d ~ilHkr Jill-.. ,~~·It:,,:m1.'HI h

lUll ...J...'\.:nh:d ~\' !I .... th\·11~\J~~J.r-l.kJI\,,·r,lhh· I'l~! !ht: PUIP-(l:-C l.li rUi~lt~~1~':-~ ~lhl~~!al~I)Ih. und\.."f

11lL" .\rri.~\..·Hll·t1L [he p-rn\ i ... inlt ~I! ...I...·("lnlu~t dJLI -i.llh:'" nut ~n ;U\~ \\ I~~ 111l.J,jlr~'r' Ihl.~

intl'1l1i(Hl pf 'hc p~trl~l''''' that Ih~' t.'ih'm r-d~ 'IIH f!1...~ \Hilh.·U I~~ hdhl -;,:I1-P~ f(ltn~ (~r lht~

dd'ler.lhk

i":\,,:~:p~ ~..Hli r("~~lrd h· dl!~ hUllh'd \4.-~LIH;mt~ ~l" "'P,~Ull~',dt~ "1.'l ~nnn h,:h·\lo.. l. .. \H
;jr-.,\ i.:i1lh .liht l.·\I,·lu..J ...- .....1Il \\.drdlltl-l· ... 'C,."\pr~·""" i..1t ~mpii .....d ..~ l'Ih ! ..'::d~J !l) ~~h: d\·<I~I.lfl:.

lr~H,...nHH.d ~}r U~L.· 01' l·k~drpnl( d.d:1 hi.·H·11l1...k~r Ttli-.' !iIHH~:d \\ .,1r.HH~ m Ih~ .. :\r-!rl~l.·nWrll

tl.·p!.11..~~ ... ~d~ ,)I'J~~! \\-illl.:lnp~·..,. '-.;\1'1' .......\ IH irnpl~~'d in, llh.Ln~l .un W~Ii'r..nllLl~'" p!

'i1\·h-.->h.L1ILlbdl~~ ..q J"IUh,,,, ..-r,-'1 .~ p;utid1br IHUP""'l' l'r,)h.' !tln.d tl ,In.qlli~~ ... t"\.~(!Hll\'

\\ I ilh'n l~r h_lhl tdP) \k·!i\'~>T~Lb-I..... ~ lIill:-- ,1Hd ~i,\ IB~i .... "'t,.knd 10 ,k... l~,'ni'" ~LILI ~l1ppli~.:d tll

( .~ 11..'1 ~~ Pr, I! ...' ' ..... il '~l,t~ \\"'~n1H~~'C' ~h ~ ~ lC ,-\~ I ~'{·lllI..~~i't \\ h;;. h \.< t..k~ ~d E,I \\ nl k'n Of h~11 d ...:~ Ip,

l.kl~ ..~·LjLk ... ~h~dj h~' Ilac:.h .... lIlrh\.·d 1"\ ~h~ ... \~U~'lldll~~·rEl ! \ H ... il.lh~l!t\ h)1" m ....·JlllIll

Ll,hl{~' ',h,dl ,,~, ~IlIH~""I! (\.1 ~tpl.\U~·)L·'ql ,;1 ~fh' eh.yll'nQh d,n.~ \\~lh ~l h,nd .:...tp\ hlr.1
r,,'! h lJ ~ II" dUlI\ ...LI~ • I ~\HH [h~· {til .... i d dCfi\ i.·1 ~. 1..1\ B '-.. l.·k·I..'~ Ii 'Ii~... ~LILI rt ,~II'" f{.~r ~~ l'kri \ .."d

Hl r.H'1 Iri~!n.1t ~ ... 1.·1~·.~\t~.1 a"!r1/ ~~Hl".l p~in~ ...\,fl~\.i1 ...· .I:~d U.' 'l~~ h Ihlld p.1I1~ \'~,rr-"IH'

,lr :l .....;Plk·...., >In\ h ,lI'l I.!II;" f~>~itrdlfl~ u~·.:.d IH' lHl-I.k.·n~ll-.",·' u· pi>1.'.hL,: "'~lPP,";lf 111h~lllld~.I~11I

i,-'I~I~ill': !., ~ \If ..., I,'k.....-Iri<nh· \t~l:' I \H ,,\iii w~h~L' ;lnr~ I.llu .... ;..~"l·U!li·' ;~!l.~ h·..•... t 'I.·,llin ...
!1,I ...i ... HI ph'pdi ;!I!1ln ~'i 111\' l·k' ... llllfli...' d.II.1 l.fdn~kr. hUi [ \ H 111•• 1-.1.-''',. Ill' \\ .Hf.Jul ~ <I .... til

ilk' ... ·?i..'dn,'Ii...· ...:-- I~I .... 1.1, ~~ >•• ~i· ..-"I~~n,": I.\B ·\',.IU .1l"n U.... l' II. h'.l ...'1h·i~'" In ,-·U"'H1 ...· Ih.l~ ito.

l.·!.: Hi~lIk ~L~I.i ).\~B Ok"rl ~~n ~·nil·li.t J .......p<.' .... irl ...~{t 11\ ('h-,:ul i1i~·hll~m.~,~, '- nrt~lt.1 rol,"~:~UdHl~~

llau. /t~IH..• d.~!,.~> ~", .HlLI heH H1dUlkd: hut L,,\B IILlh~ ... ilP \\ ,II rLHlI~ il~ tp lhl'

,.trl~IP('fl,llt'ii ..>· ~<1 thi.' ',·ii ·~il "'p,'~ ;:'i"",~ n±h.'li:~ i"'-\ ;~\.·..:~>rUII~ l.tl...' ""nn.'

~ I~~ ;h.lJ~uPI! II' Illi.k·rHllillt........ 't'P!1l~tl[wd m {U~ undcrh Hl~..:' .1~f..::'i.·m\.·1lt t,t,"[\\I,'l,,'U I..;\B
"Illi ("!ic·n!. Ch,'111 ,h,,1J t1<lld I. ,\B h.llrnk" hom any d.lll1h. 'II'" or h"hllily ",.islll~

f!'l'llt llr ~d.tll:i.1 l'-.t I.·i.... ...-IIpui... dal~1 ",upptll'd pUI'~l1.ml ill [hi'" ,~\:::rt.'l'nh'E!1 ·\n~ n,..lIs'\,.... ('lot"

IIf!~;~~~A I>r .dh.'r\·d :Ih .... h\ CllfiH ,h~Ltl he .Ir Cli ..·!H·, fi~.1.. .lId \~~~h()m I;;lhd'lty l'r

f<"l",""hlil\ 1<, I.AB. hn ,h"ll ':Illllk L\B h, addill"ll,tI <,,'1I11"'I\,:Hlon for 'lldl
1I1l~1Whl)n/~~d rt...'U"'t.-'. In IlP "\.·\cnl \ .. iii 1.,·\lr.. h:,hilil~ rOI d~· ...·lInnll.> "i.1.11~\ illl..'luJ£.~ an~

-..;p....•..·i~ll. In...'ldenl~~~ ~)! ..:lm......·qtK·IlH.-ii d.ll11~I~~.~~~> \\lll."th'C,.'r 1'1 HI}I L:\B h.,,,, k'lIl\\'Ic.'d!!e (It

thL·lll. \I"'-'Ilt I~d fill 10....... nr d.HH;l:;L·.

II . Forn' 'Iajcun<, L\B ,h,ill h.lll' 11., ""I";II,illlhly N I",h,hly [(> lhe Clienl 1"1 any

failll'fe "r dday III l'~rf"nll'IIK'~ h~ LAB "hidl ('<~llll' III "h"I,~ or in p"n fillm al1~

(~lIhC ~)r c~rnlln...~~m ... l.· h ..... ~nlld Ih ...~ rea.;.nu;lhk'c \.·(\~lrtll nr LAB. :SIKh l."~Hl'iC'" an ...1
('lr\..·L1Il'~l;LrlL'L·'" ~hall IIh.:.lud...·. hUl UO~ in.' hlllt[l,'d 10. aCb \.)f GI....t .KI~ , ... f Chl.·lIl. ,~.,:t~ IN

tll'der:-. of .lll~ c.~cl\enUHC-1l1 ;tUlhofll). ~Irikc... t'l piller 1.f.lllLl~r ...h"'pUll·S. Jhllurat disa ..h::r..,;

al·\.~ldcnl:'. \\"ar:-.. i:1\ il di~(url\al.lCc" dtfficuhil.·~?t'I~ dclays in 11'..t1bp(~rlalil)n. ~nilil 1'1

dt·hn.~ry !-.l~r\"il."t:s. E[lahilil~ lO qiltain sllffL{'Ll~ll1 ...~n~'i.x~ ll!" ....upplii.."~ fr~)nl LAB\. u-';'l1~d

..mprlJ~r~. or 'UI~ nlllcr Cdlhl.' t~l·~\Hld 1.,\ B':\ fCilSIHt:lhk ,,:UUIIO'
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I " '
"

COLUMBIA ANALYTICAL SERVICES, INC.

I Analytical Report

I Client: CHlMHill Service Request: K2009903
Project: Goldendale Aluminum /157286.AO.02 Date Collected: 12121100
Sample Matrix: Soil Date Received: 12121/00

I Total Solids

I
PrepMethod: NONE Units: Percent
Analysis Method: 160.3M Basis: WET

Test Notes:

I Date Result
Sample Name Lab Code Analyzed Result Notes

I GA-PostDredge 1 K2009903-OO1 12122100 46.1

GA-PostDredge 2 K2009903-OO2 12122/00 51.9

I
GA-UpOutfall K2009903-OO3 12122100 71.5
GA-PostDredge 2D K2009903-OO5 12122/00 51.4

I
I
I

".~

I
I
I
I
I
I
I Approved By: ~ Date: r~(ZfJ(ov 00005

TobI1 SoIidsI04109S

I T"'U)(,,13 •TotalSolids 12l'WOO PageNo.:
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Client:
Project:
SampleMatrix:

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

CH2M Hill
Goldendale Aluminum
Soil

GA-Post Dredge I
K2009903-00 I

EPA 3541
8270C SIM

L~~BIA ANALY_!~CAL SERVICES, INt

~. Analytlca\ Results -

\ t
Polynuclear Aromatic Hydrocarbons

, )

Service Request: K2009903
Date Collected: 12121/2000
Date Received: 1212112000

Units: ugIKg
Basis: Dry

Level: Low

I
I
I
I
I

I
I
I
I

lof I
OOOOG

Page
Supcs Set Reference: RR54l')

Form IA - Organic

Dilution Date Date Extraction I
Result Q MRL - I Factor Extracted Analyzed Lot Note

Printed 01130/2001 13:04:03
Merged

Control Date
Surrogate Name O/oRec Limits Analyzed - Note

Fluorcnc-d 10 93 37-122 01116/01 Acceptable
Fluoranthene-d I0 104 49-118 01/16/0 I Acceptable
Terphcnyl-dl4 103 30-140 01/16/0 I Acceptable

Analyte Name

13 II I 12/27/0001116/01 KWGOlO0215
ND U II I 12/27/00 01116101 KWGOI00215

____________________ ~_J) __ 1! ~_~ . _~__..._... ._.. __!.____~~~2.?~?_? __ .. _~_I_I_16'_~ ~~~~~~O_02~~_____I
42 II I 12/27/00 01116/01 KWGOlO0215
18 II i; I 12127/00 01116/01 KWGOlO0215

33 . _ 11 _. ".L_ __.. 12/27/00 ~_I~~~~~___~~??I~_~:L~______ _. _.1
230 II 1 12/27/00 01116/01 KW(iOI00215

41 II I 12/27/00 01116/01 KWGOl00215

. __... ___. ~IO__ _ ~_~ . ._.. .__.!. ~_2/_27~~~ ~!L~_~~?__~ ~~~?!3_?~_I~_ _.1
Pyrene 280 II I 12127/00 01116/01 KWG010021S
Bcnz(a)anthraccnc 120 11 1 12/27/00 01116/01 KWGOI00215

~~2scn_~_____ ._.... _. __ . . ._E~_._.__._______ 11 ~ ._J ~:.~:/~0__ ..?~~_~~?L ~~_~~_?l0021S_1
Benzo(b)nuoranthcne 100 II 1 12/27/00 01/16/01 KWGO 1002 I5
Benzofkjfluoranthene 100 11 1 12/27/00 01116/01 KWGOI00215

r~~;~~:-~tj~~~)~yrcnc 1~~ : ~ ~-----i~7~-~7~~--~i)'i1;~-:~:-~~::~~:: I
Dihenz(a,h)anthracene 19 11 1 12/27100 01116/01 KWGO 1002 I5
Benzo(g,h,i)perylene 82 11 I 12/27/0001116/01 KWGOlO0215 I

I

Phenanthrene
Anthracene
Fluoranthene

Naphthalene
2-Methylnaphthalcne
Accnaphthylcnc
-~~~~~"-~_..~ ...._,._...-..-. _..,--..,

Acenaphthene
Dibenzofuran
Fluorene
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I LUMBIA ANALYTICAL SERVICES, INf

Analytical Results

I
Client :
Project:
Sample Matrix:

CH2M Hill
Goldendale Aluminum
Soil

Service Request: K2009903
Date Collected: 12/2112000
Date Received: 1212112000

I
Polynuclear Aromatic Hydrocarbons

I s amPle Name:
Lab Code:

I
Ext r act ion Method:
Analysis Method:

GA-Post Dredge 2
K2009903-Q02

EPA 3541
8270C SIM

Units: IlgIKg
Basis: Dry

Level: Low

Note

KWCKJIO0215
KWGOlO0215
KWGOlO0215

I Dilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot

Naphthalene 270 9.6 1 12127/00 01111101 KWGOI00215

12-MethYlnaPhthalene 170 9.6 1 12/27/00 01111101 KWCKJlO0215
Acenaphthylenc 30 9.6 1 12/27/00 01111101 KWGOlO0215
________ .....,-'~,_,. __~.~_~•.~~' ••~••.•_.•. •..~_~__~_,_~~~_.,.u•.,.__ ._.• _..• ~~~.~ ~_~_L.U__'_, •• ,., •••u•."..,_.,. ..•••• _u_ _ .~_~~~~ ..__~._

Acenaphthene 710 ~,6 1 12/27/00 01/11101 KWOOlO0215

I
DibenZOfur an 280 9.6 I 12/27/00 01111101 KWGOI00215
Fluorene 520 9.6 I 12/27/00 0 II11/0 I KWOO 100215
__• __, .~c_~c " ~~_ .• _. __ "_A .•~_.__ • .c_.~ · c_.,_~ ~~~~ ._~_,_. ~N· 'y __ '_ ~~~~~~.__~,~_••,~,_,,~._•••••••.• __._~ ~ ......_~..,...~~~~ __••__y,.~'.~~_. , __.._

Phenanthrene 3400 D 96 to 12127/00 01/15/01 KWOO 100215

I
Anthr acene 600 9.6 1 12127/00 01111/01 KWGOI00215
Fluoranthene 6000 D 96 10 12/27/00 01/15/01 KWCKJ100215
______• · -'n-,,',._~.'~ __~r ·__~~.~.,.~.,.__._....__.__ ..._. ~_~~_~.~~..~_~~._~.~ ..'_~_~_.~..,__.~.._.~,~~~..~~ .c ....·~~~.~.~ __. .,.__.~... ~--~------~.- ..-~.-.,.-.n..__ .~.~.__..~.·~.~

Pyrene 5300 0 96 10 12/27/00 01/15/01 KWGOI00215

I
BenZ(a)anthr a. cene 3700 0 96 to 12/27/00 01115/01 KWGOI00215
Chrysene 4000 D 96 10 12127/00 01115/01 KWOO 100215

.~~-------~-~~-~--~-~_.~~--_.~., ...~... -~._-'-._._._._-----~_.~--

Bcnzo(b)fluoranthcne 4600 D 96 10 12/27/00 01/15/01 KWGOlO0215
Benzo(k)fluoranthene 3400 0 96 10 12/27/00 01115/01 KWGO 100215

I~en_~~(a)pyrenc __._...__.... .__ .. _._ ~~~OO_.E ~_?_ ._... . ~? . 12/27/00 01/15/0 I KWOO 100215

Indeno(1,2,3-cd)pyrenc 4000 D 96 10 12/27/00 01115/01
Dibcnz(a,h)anthraccne 780 D 96 10 12/27/00 01115/0 1

1~~_r.t!~~_g~~!~?_~c.~~Ic.n~ __ ._.___________ 3500 D 96 10 12127/00~.~0_1_1l_5/~! . . _

I
I

s u r ro ga te Name

Fluorene-d1a
Fluoranthene-d 10I Terphenyl--d14

Control Date
%Rcc Limits Analyzed Note

90 37-122 01111101 Acceptable
82 49-118 01111101 Acceptable
100 30-140 01111/0 I Acceptable

I
I
I OU007

I printed 0113012001 13:04:05
Merged

Form I A - Organic Page 1 of
SuperSet Reference: RR5419

Appendix15-001152



Polynuclear Aromatic Hydrocarbons

,LUMBIA ANALYTICAL SERVICES, IN(

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

CH2M Hill
Goldendale Aluminum
Soil

GA-Up Outfall
K2009903-003

EPA 3541
8270C SIM

Analytical Results
..

.. , .......,

Sen-icc Request: K2009903
Date Collected: 12/2112000
Date Received: 12/2112000

-"-,.,-,---

Units: ugfKg
Basis: Dry

Level: Low

I
I
I
I
I

Dilution Date Date Extraction
Anal te Name Result Q MRL Factor Extracted Analyzed Lot Not

I
I
I
I

1 of IPage

00008

Super Set Reference: H,R5419
Form IA - OrganicPrinted 01/3012001 13:04:08

Merged

Control Date
Surrogate Name '''foRce Limits Analyzed Note

Fluorene-d10 81 37-122 oIJl6/0 I Acceptable
Fluoranthene-d10 87 49-118 01/16/01 Acceptable
Terphenyl-d14 88 30-140 0111 6/0 I Acceptable

Naphthalene 20 7.0 1 12/27/00 01116/01 KWGOlO0215
2-Methylnaphthalene 20 7.0 1 12/27/00 01116/01 KWGO 1002I5

~cena~~~~~~~~~~. . . ~__ _~ ..__~~_._..__ _ __.~:~ .._ __. __ .._~~ __ 1'" ~_2/_2?!-o.~___?_~(.~~~~.~. .~~~~]~~~.~s. _.. .. 1
Acenaphthene 17 7.0 I 12/27/00 01116/01 KWGOI00215
Dibenzofuran 9.6 7.0 1 12127/00 01116/01 KWGO 1002 I5
Fluorene 17 7.0 I 12127/00 01/16/01 KWGOlO0215 I

-~~-----"--"--'-'-----""--""-~----''''''-- _._--._---_._._-~-- --- - ' ..._---------_._..- .._-_._._ ...... __ ._-~-_.-._. __ ....-~_ ......... --
Phenanthrene 91 7.0 I 12/27/00 01116101 KWGOI00215
Anthracene 37 7.0 1 12/27/00 01/16/01 KWGOlO0215

Fluoranthene_._. __~_._ .._...__ .... ..~_!~~_. __ .. __._... _.~. .... _?~? ._.. . .._.! .. ~__1_20.?!~_? ..._~.!~I..~~~~__..~~~?~_?~_l~_~__ ....1
Pyrene 180 7.0 I 12/27100 01116/01 KWGO 1002I5
Benz(a)anthraccne 120 7.0 1 12127/00 01/16101 KWG0100215
Chrysene 190 7.0 1 12/27/00 01116/01 KWGOI00215 I
_n~~~ ' __.._._~,.~.~~_c.~,....,~.·· ~ __ ~~_· ..,._ ..,~__•__~~__ .~_._·c_ , ~~.~.,.~ ~ _, ..,__.__._.__~_.._T._r_ ~_., .•~__~~ ,__~~.~_.~ __._~._.,. ~ ~.__~.~_ .._u.~. ~c.c~nc~~T _~ ~_

Bcnzo(b)nuoranthcne 180 7.0 jl 12/27/00 01/16/01 KWGVIO0215
Benzo(k)f1uoranthcne 170 7.0 I 12/27/00 01116/01 KWGO 1002I 5

~_e_n_zo.~lQ~X~c.~.c. __ .__ _.. ~~~ .._u~_ 7.0 . ~.._ ~:/_~?~~~ __ ._?!L~~(?~ ~~~~l_?~?_~~_.. .1
Indcno(1,2,3-cd)pyrcne 150 7.0 I 12/27/00 01116/01 KWGO 100215
Dibenz(a,h)anthraccne 36 7.0 ;' I 12/27/00 01116/01 KwOtH00215
Benzo(g,h,i)pcrylene 130 7.0 12127/00 01116/01 KWG{)100215~1

I

Appendix15-001153



· l",

I
Client;

froject:
Sample Matrix:

I
I s amPle Na~e:

Lab Code:

Extraction Method:
IAnalYSiS Method:

CH2M Hill
Goldendale Aluminum
Water

GA~EQBlank
K2009903-004

EPA 3520C
8270C SIM

LUMBIA ANALYTICAL SERVICES, IN(

Analytical Results

Polynuclear Aromatic Hydrocarbons

u
Service Request: K2009903

Date Collected: 1212112000
Date Received: 12/2112000

Units: ugIL
Basis: NA

Level: Low

Dilution Date Df'te Extraction
Analyte Name Result Q MRL Factor Extracted Anal' d Lot Note

Naphthalene 0.032 0.020 12126/00 01/16/01 KWGOlOOl95

1
2-McthYlnaPhthalene 0.018 0.020 12/26/00 01/16/01 KWGoiOOl95
Acenaphthylenc ND U 0.020 12/26/00 01116/01 KW(i{)IOOI95
______ _.~~. ._. . ~ .~ ~~ __~~u. • ~ ~._~ ~ ~~~~.~ ••~•• _~__ •• _.,._'.__ .. ' .• ~.~r~_~"--,--_~~~ " ~·__,_~c_·_,.-----M~~~'__ ·'~' ~"u__'~'_""_.~

Acenaphthene ND U 0.020 12126/00 01116/01 KWGOlOOl95

f ibenzofuran ND U 0.020 12126/00 01/16/01 KWG0100I95
Fluorene NO U 0.020 12126/00 01116/01 KWGOlO0l95
____• ~._~ ,_._~ •• c."w."."".,~.,,,,,,,_.~. •• n~n_~,,"'••_~ ·~~ ~. ._, 'M~nM ••• , .• ~ •• M_''''C~' ~· '' '~''_~~~__•• __~ •• ~~._~~·'·~~_~_T_·_~__~~ ~_'~'_~'~_'."'_~__ •__.'~_._~'_.'.•.~".'_.__~n.~.~,__ ~ ~ ~ ~.'~~".'~

Phenanthrene ND U 0.020 I 12/26/00 01116/01 KWGOlOOl95

f nthracene NO U 0.020 I 12/26/00 01116/01 KWGOIOOl95
Fluoranthene NO U 0.020 1 12/26/00 01/16/01 KWGOIOOl95
~_~~u~ •. .'~_.',.._....~n'._._., ..__....__ •.~._.~._· ,~__~~~_,._-.---'-",,~,__~~._.~~._....••.....__~._.~ ..__._._~~ ._~ .-"-_~ ,~~_,~.~_,~~ .., . .._._.~ "",~._ .•.~.~_-n'-~_' ...·~·0. ._•• _.__~_.__~ ..._~·~·~,,·.·.. ·_·.. ~

Pyrene NO U 0.020 1 12126/00 01116/01 KWGOlOOl95
Benztajanthracene NO U 0.020 1 12/26/00 01/16101 KWGOIOOl95

1~1~~~~ne .. _. _._._._ ND U_..~~~~.o. __ __ _..1 I2126/0~__~2~91O1 ~~~~~)~_~9~_ . ..
Benzotbjflueranthene ND U 0.020 1 12126/00 0 1116/01 KWGOI00195
Benzo(k)f1uoranthcne NO U 0.020 I 12/26/00 01116101 KWGOlOOl95

I~c.rtzo(a)py!~~_._.. ..._.._. ......__~._~...... ...._?.:?.~_~_ ._.. .._~ .. __ ._.__._~~/2~~~?_ .?I!!.6/~~ .. ~_~~J~_~(!~I_?S. .. __.
Indcno(I,2)-ed)pyrene NO U 0.020 1 12126/00 Oll16/01 KWGOIOOl95
Dibcnzta.hjanthracene NO U 0.020 1 12/26/00 01116/01 KWGOlOOl95

t~~l~.?~_~, h,~?J~~~I:ll~______ _ ._~E_!! _.._~ __ 0.: 020 __. 1. . _.. _-.!~~ ..~/O? ____~_~~61O_~ ~\V(IOl ~Ol~~ __ .

I
Surrogate Name

Fluorene-d10
Fluoranthene-d10

ITerphenYI-ct 14

I
I
I
I printed 01/30/2001 13:03:59

Merged

Control Date
%Rec Limits Analyzed Note

65 26-105 o1!l6/0 1 Acceptable
83 25-117 01116/01 Acceptable
88 30-120 01/16/01 Acceptable

Form 1A .. Organic

00009
Page 1 of

SupcrSct Reference: RR5419
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j
Client:
Project:
SampleMatrix:

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

CH2M Hill
Goldendale Aluminum
Soil

GA-Post Dredge 2D
K2009903-()OS

EPA 3541
8270C SIM

.LUMBIA ANALYTICAL SERVICES, IN(

Analytical Results

Polynuclear Aromatic Hydrocarbons

Service Request: K2009903
Date Collected: 1212112000
Date Received: L2/21/2000

Units: uglKg
Basis: Dry

Level: Low

I
I
I
I
I

NotMRL
Dilution Date Date Extraction

Analyte Name Result Q Factor Extracted Analyzed Lot

I
I
I

00010 I

KWGOlO021S
KWG010021'i
KWGOlCl021S

KWGOI00215
KWG0100215
KWGOI00215

I
I
I

-~ ···--------·-·1

-I
I
I

9.7
9.7 i
9.7

9.7
9.7
9.7

Phenanthrene
Anthracene
Fluoranthenc

Control Date
Surrogate Name %Rcc Limits Analyzed Note

Fluorcne-d 10 104 37-122 01111/01 Acceptable
Fluoranthene-d 10 92 49-118 01/11101 Acceptable
Terphenyl-d 14 110 30-140 ()111110 I Acceptable

Printed 0113012001 13:04: 10
Merged

Form lA - Organic
SuperSet Reference: RR5419

Page 1 of I
Appendix15-001155



I
£Iient:
Ir:rojcct:

Sample Ml!-trix:

I
I s amille Name:

Lab Code:

I
Ext ract ion Method:
Analysis Method:

CH2M Hill
Goldendale Aluminum
Water

Method Blank
KWG2005936-4

EPA 3520C
8270C SIM

JLUMBIA ANALYTICAL S.:RVICES, INt

Analytical Results

Polynuclear Aromatic Hydrocarbons

Service Request: K2009903
Date Collected: NA
Datc Received: NA

Units: ugfL
Basis: NA

Level: Low

NoteI Dilution Date Date Extraction
Analyte Name Rcsult Q MRL Factor Extracted Analyzed Lot

Naphthalene NO U 0.020 1 12/26/00 OIIl8/01 KWGOIOOl95

12-MethYlnaPhthaIcnc NO U 0.020 I 12126/00 01118/01 KWGOlOOl95
Acenaphthylene NO U 0.020 1 12126/00 01118/01 KWGOlOOl95
._. ~__ ",.~ __ c~r.~.·~_n ~__._~_~•. _~.__~ •__c_.'c_~_~~ ,.

Acenaphthene ND U 0.920 1 12/26/00 01118101 KWGO 100I95

I
Dibcnzofuran ND U 0.020 I 12/26100 01118101 KWGOlO0195
Fluorene NO U 0.020 1 12/26/00 01118101 KWGOlO0195
__. ..__h__ _~,.~._~M_~~c ..~r~n~.'_~~~~~ ._~. ._.. .~.~ ~·~_· ~ __ L~~_.~_. __,_~ ~_c ..,__,._~~.~_.,.~..__.~ .,.,..

Phenanthrene ND U 0.020 I 12/26/00 01/18/01 KWGOIOOl95

I
Anthracene NO U 0.020 1 12126/00 01/18/01 KW(j{JIO0195
Fluoranthene ND U 0.020 1 12126/00 01/18101 KWGOlO0195
~~~~, ••_~~~ ._.,_,_, .••• ~ ..•. ~_, •• •• _._.••••.• ~~_._.~_,~.~_~~__~ ....~~_~__._._ •. •.• _~., ••,~c"~__ n~"' ••. 0' ~______ ~_~~_ _'~_~_~~.~~

Pyrcnc ND U 0.020 1 12/26/00 01118101 KWGOIOOl95
Benztajanthracene ND U 0.020 1 12126/00 01118/01 KWG0100l95

ICh2:~~~......_.~_ ..__._~__.. .._. ,..!'lD U ~ ?02~.____ .. I 12/26/00 01118/01 KWGO 100 1_~_5 __

Benzotbjtluoranthene ND U 0.020 I 12/26/00 01118/01 KWG0100l95
Benzo(k)fiuoranthenc ND U 0.020 I 12/26/00 01118101 KWGO 100 195

IBC~~~~!£yrcnc ..... __ ...... ..~_NO !:! .__ .~:?.~~__..._ .... _. . L __~E.:..~6/~~ ~.1_/l_8!0_1 ~~_~~_~_~?_~.?: .._.....
Indeno(l,2,J-ed)p)'rcne 0.029 0.020 1 12/26/00 01118101 KWGOlO0195
Dibcnz(a,h)anthracene NO U 0'.020 1 12126/00 01118/01 KWGOIOOl95

1~~nZ?~~,I~~~)PCryl_=~= . __~~~ ?:_~~~_ I 12/26/00 01/18/01 KWGOIOOl95

I
I

s u r ro ga te Name

Fluorcne-d10
Fluoranthene-d 10

l'TcrphcnYI-d 14

I
I
I
I printed 0113012001 13:04:0 1

Merged

Control Date
O/oRcc Limits Analyzed Note

68 26-105 o1118/0 I Acceptable
88 25-117 0111810 I Acceptable
82 30-120 01118/01 Acceptable

Form IA - Organic

00011

Page I of
SuperSet Reference: RR5419

Appendix15-001156



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

CH2M Hill
Goldendale Aluminum
Soil

Method Blank
KWG200596 1-4

EPA 3541
8270C SIM

LUMBrA ANALYTICAL SERVICES, INt

Analytical Results

Polynuclear Aromatic Hydrocarbons

ServiceRequest: KI009903
Date Collected: NA
Date Received: NA

Units: ug/Kg
Basis: Dry

Level: Low

I
I
I
I
I

I
I
I

I
I
I
I

I of I
OU012

Page
Sup.erSct Rcfcrcncc: RR 541 <)

Form IA - OrganicPrinted 01/3012001 13:04: 12
Mcrged

Control Date
Surrogate Name %Rec Limits Analyzed Note

FIuorene-d 10 88 37-122 01111/01 Acceptable
Fluoranthene-d 1o 83 49-118 01/1110 I Acceptable
Terphcnyl-d 14 110 30-140 0111 I/OI Acceptable

Dilution Date Date Extraction I
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Not
Naphthalene ND U 4 9 I 12/27/00 01/11/01 KW(JOl00215
2~Methylnaphthalene NO U 4.9 I 12127/00 OIlll/tH KWGOlO021S

~~enaphthyl~~:___________ .. N~._~ .._. ~.?_. ...... ~~ __1 ~~~~~~~ ~)_!!!_~~_1 ~_~~~_~~~~s._ .. __ _I
Acenaphthenc NO U 4.9 1 12127/00 01/11/01 KWGOI00215
Dibenzofuran NO U 4.9' 1 12127/00 OIIlI/OI KWGOlO0215

~uore~: ... _._ ...._. ... N~_.~_. __ .. _.__ __~:?_ _..... _. ~ .._.__ ~ ~:~:.~~~~_ ._~_1!_1~?_1 .~~~_~1~02 !Y.___ .I
Phenanthrene NO U 4.9 1 12127/00 Olll I/OI KW(J{)I00215
Anthracene NO U 4.9 1 12127/00 01111101 KW00100215

~!_~~rant~_~~ . ~ . N~_.~ .. .. ~:~ .____ J__. ..!.~~~!~~~_..._~I( ~~~~1_ ..... _~~~~~y021 ~._-_._- .._1
Pyrcne ND U 4_9 I 12/27/00 0 II I 1101 KWGO 10021 5
Benz(a)anthracene ND U 4.9 I 12127/00 01111101 KWGOlO0215

~~:~;~fl~~;~-;rtl~~;~-------------~~~ ~_..-- ::~ __ o_.__ ,, +_ :~~~~~~~ ~~~~ ~~~~ ~:~~:~~~:~ I
Bcnzo(k)fluoranthcne NO U 4.9 1 12/27/00 01111101 KWGOlO0215
Benzo(a)pyrene NO U 4.9 I 12/27/00 01111101 KWGOlO0215
_,__•• _ •• ~•••••• , •• ,."_,._._ •• , •• ," •• __._. ._•• _._._~ ._,__•• _. ._. __ ._.,._ •• __ •• ,._ •• ,•••~._••_._._•• , •••• ,•• _ •• _.,.,.~. >,_ c.~>.~'c__,·~ , _~.__ ~ ~~ __ ~~_._~.~~_.~_~~.,,_.,~. __~_~_~.,._, __ .,. __•.••__ • _,.,,". __ ._.,.,_ •• __.,~aa~'~"~~_C~_'C _

Indeno(l,2,3-cd)pyrenc NO U 4.9 I 12/27/00 01111101 KWGOIO0215
Dibenzra.hjanthraccnc NO U 4.9 I 12/27/00 01111101 KWG0100215
Bcnzorg.h.ijperylenc NO U 4.9 1 12/27/00 011l1l01 KWGOI00215

Appendix15-001157
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I
Client:

I p roject :
Sample Matrix:

I
I Ext ract ion Method:

Analysis Method:

jLUMBIA ANALYTICAL SERVICES, IN'

QNQC Report

CH2M Hill
Goldendale Aluminum
Water

Surrogate Recovery Summary
Polynuclear Aromatic Hydrocarbons

EPA 3520C
8270C SIM

Service Request: K2009903

Units: PERCENT
Level: Low

IsamPle Name

GA-EQ Blank

I Method Blank
Batch QC
Batch QCMS
Batch QCOMSILab Control Sample

I
I
I
I
,I

I
I
I

Lab Code

K2009903-004
KWG2005936-4
K2009852-007
KWG2005936-1
KWG2005936-2
KWG2005936-3

Surl

65
68
71
790
74D
810

".

Sur2

83
88
90
930
82D

1000

SurJ

88
82
75
820
750
84 D

I
Surrogate Recovery Control Limits ('Yo)

SurI = Fluorene-dI0
5ur2 Fluoranthenc-dI0r '" Terphenyl-d14

26-105
25-117
30-120

Results flagged with an asterisk (*) indicate values outside control criteria.I Results flagged mth a pound (II) indicate the control criteria is not applicable.

OU014
IPrinted 01130/2001 13:04:15 Form 2A - Organic Page I of

SuperSct Reference: RR5419

Appendix15-001160



COLUMBIA ANALYTICAL"StRVICES, INC.

Duplicate Relative
Date Sample Sample Percent Result

Sample Name Lab Code Analyzed Result Result Average Difference Notes

GA-Post Dredge 1 K2oo9903-OO 1 12112/00 46.1 46.1 46.1 <1

;;

I.
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Pr.geNo.:

(IUOlS

Units: PERCENT

Basis: WET

Service Request: K2oo9903
Datt: Collected: 12121100
Date Received: 12121100

Duplicate Summary
Total Solids

QNQCReport

CH2MHill

Goldendale Aluminum II sn&6.AO.02

Soil

Approved By: +- Date: -....L..!'4-'-~f-I.L--

ToWSolid<I06OS9S

T"'UlodJ •TS DIJP 12(.16'00

Prep Method: NONE
Analysis Method: 160.3M
Test Notes:

Client:
Project:
Sample Matrix:

Appendix15-001161



I
Client:

I project:
Sample Matrix:

I

)LUMBIA ANALYTICAL SERVICES, IN'

QNQC Report

CH2M Hill
GOldendale Aluminum
Soil

Surrogate Recovery Summary
Polynuclear Aromatic Hydrocarbmrs

Service Request: K2009903

I Ext ract ion Method:
Analysis Method:

IsamPle Name

GA-Post Dredge I

I GA-POSl Dredge 2
GA-Up Outfall
GA-POSl Dredge 2D

EClhOd Blank
BatchQC
Balch QCMS
Batch QCDMSILab Control Sample

I
I
I
I
I
I
I

EPA 3541
8270C SIM

Lab Code

K2009903-00 I
K2009903-002
K2009903-003
K2009903-005
KWG200596 1-4
K2009940-009
KWG2005961-1
KWG200596 1-2
KWG200596 1-3

Units: PERCENT
Level: Low

Surt Sur2 Sur3

93 104 103
90 82 100
81 87 88

104 92 110
88 83 Ito
83 80 109
83 93 76
86 87 78
86 92 94

I
s ur rogate Recovery Control Limits (%)

Surl = Fluorene-d10
Sur2 = Fluoranthenc-d10

Isur3 := Terpheny1-d14

37-122
49-118
30-140

Results Oagged with an asterisk CO) indicate values outside control criteria.

IResults nagged with a pound (#) Indlcate the control criteria Is not applicable.

OU017
I~rintcd 01130/2001 13:04: 17 Form 2A - Organic Page I of

SuperSet Reference: RR5419

Appendix15-001162



IUnits: ug/l,
Basis: NA

Level; Low I
Extraction Lot: KWGO100195

Service Request: K2009903
Date Extracted: 12/2612000
Date Analyzed: 01!l91200 I

T _ r ~.!I"

." .:. F

~,...

..' ~:7-

LUMBIA ANALYTICAL SERVICES, IN(..~ .
QAlQCR.cP~rt , \'

Matrix Spike/Duplicate Matrix Spike Summary
Polynuclear Aromatic Hydrocarbons

Balch QC
K2009852-007

EPA 3520C
8270C SIM

CH2M Hill
Goldendale Aluminum
Water

Extraction Method:
Analysis Method:

Sample Name:
Lab Code:

Client:
Project:
Sample Matrix:

Batch QCMS ' Balch QCOMS IKWG2005936-1 KWG2005936-2

Sample Matrix Spike Duplicate Matrix Spike %Rec RIll)

Analytc Narne Result Result Expected %Rec Result Expected %Rec Limits RPD Limit-.'

Naphthalene NO 4.4 5,4 81 4.2 5.4 78 45-135 5 30
2-Methy Inaphthalcne NO 4.7 5.4 87 4.3 5,4 80 45-135 9 30
Acenaphthylene ND 4.7 5.4 87 4.6 5.4 85 45-135 2 30 IAccnaphthcnc NO 4.7 5.4 87 4.6 5.4 85 31-122 2 30
Oibcnzofuran NO 5.0 5.4 93 4.8 5.4 89 45-135 4 30
Fluorene ND 5.2 5.4 96 4.8 5.4 89 45-135 8 30 IPhenanthrene ND 5.2 5.4 96 4.9 5.4 91 45-135 6 30
Anthracene NO 3.8 5.4 70 3.8 5.4 70 45-135 0 30
Fluoranthcne ND 5.7 5,4 lO6 5.1 5.4 94 45-135 II 30

IPyrene NO 5.7 5.4 lO6 5.2 5.4 96 31-124 9 30
Benztajanthraccnc NO 6.0 5.4 :J III 5.5 5,4 .1Q2 45-135 9 30
Chrysenc NO 5.6 5.4 104 5.2 5.4 96 45-135 7 3D
Benzotb)fluoranthene NO 6.2 5.4 115 5.9 5.4 109 45-135 5 30 IBcnzorkjfluoranthcnc NO 5.8 5.4 107 5.4 5.4 100 45-135 7 30
Benzotajpyrcne ND 4.8 5,4 \~ 89 3.9 5.4 'p2 " 28-151 21 30

5.4-~~~
.,. .

Indenot I ,2.3-cd)pyrenc NO 6.8 126 6.2 5.4 115 45-135 9 30

I-- '·'1

Dibcnz(a,h)anthraccne ND 6.1 5.4
,

IJ3 5.8 5.4 107 45-135 5 30
Benzotg.h, i)pcrylcnc ND 5.4 5.4 100 5.2 5,4 96 45-135 4 30

I
I
I
I

Results nagged with an asterisk (.) indicate values outside control crtterta.

Results nagged with 11pound (II) indicate the control criteria is not applicable.

Printed 01/30/200 I 13:04: 18 Form 3A - Organic
SuperSet Reference: RR5419

OU018

Page I of

I
I
I
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I
Client:

Iproject:
Sample Matrix:

)LUMBIA ANALYTICAL SERVICES, IN

QNQC Report

CH2M Hill
Goldendale Aluminum
Soil

·.1
Service Request: K2009903
Date Extracted: 1212712000
Date Analyzed: 0 II 18/200l

Matrix Spike/Duplicate Matrix Spike Summary
Polynuclear Aromatic Hydrocarbons

I
IsamPlc Name:

Lab Code:

I ExtraCtion Method:
Analysis Method:

I
IAnalyte Name

Naphthalene

1
2~MethYl naPhlha lene
Acenaphthylene
Acenaphthene
Dibenzofuran

I Fluorene
Phenanthrene
Anthracene

I Fluora nthene
Pyrone
Benztajanthraccne

I
ChrySCne
Bcnzo(bjfluoranthene
Benzo(k) fl uoranthene
Benzo(a)pyrene

I indeno(l ,2,J~cd)pyrene
Dibenzta,h)anlhracene
Benzo(g,h,i)perylene

Batch QC
K2009940-o09

EPA 3541
8270C SIM

Sample
Result

ND
ND
ND
NO
ND
ND
NO
ND
ND
NO
NO
NO
NO
ND
NO
NO
ND
NO

Units: ugJKg
Basis: Dry

Level: Low
Extraction Lot: KWG<H00215

Batch QeMS Batch QCDMS
KWG2005961-1 K WG2005961-2

Matrix Spike Duplicate Matrix Spike %Rec RPD
Result Expected %Rec Result Expected %Rec Limits RPD Limit

250 268 93 260 269 97 45-135 4 40
260 ''168 97 270 269 100 45-135 4 40
270 268 101 270 269 100 45-135 0 40
260 268 97 270 269 100 57-120 4 40
270 268 101 270 269 100 45-135 0 40
280 268 104 280 269 104 45-135 0 40
280 268 104 260 269 97 45-135 7 40
300 268 112 280 269 104 45~135 7 40
310 268 116 280 269 104 45-135 10 40

l

290 268 108 290 269 108 3q-144 0 40
320 268 119 310 269 115 45-135 3 40
300 268 112 290 269 108 45-135 3 40
300 268 112 280 269 104 45-135 7 40
320 268 119 310 269 115 45-135 3 40
260 268 97 240 269 89 45-140 8 40
290 268 108 280 269 104 45-135 4 40
320 268 119 300 269 112 45-135 6 40
300 268 112 280 269 104 45-135 7 40

I
I
I
I
I

Results nagged with an asterisk (.) Indicate values outside control criteria.I Results nagged with a pound (If) tndicate the control criteria Is not applicable.
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I
I
I
Iug/L

NA
Low
KWGOIOOl9S1

Units:
Basis:
Level:

Extraction Lot:

Service Request: K2009903
Date Extracted: 12/26/2000
Date Analyzed: 01/19/200 I

Lab Control Spike Summary
Polynuclear Aromatic Hydrocarbons

LUMBIA ANALYTICAL SERVICES, IN(

QAJQC Report

CH2M Hill
Goldendale Aluminum
Water

EPA 3520C
8270C SIM

...

Extraction Method:
Analysis Method:

Client:
Project:
Sample Matrix:

Lab Control Sample
KWG2005936-3

Lab Control Spike %Rec

Analyte Name Result Expected %Rec Limits

Naphthalene 2.0 2.5 80 45-135
2-Mclhylnaphthalcnc 2.0 2.5 80 45-135
Acenaphthylcne 2.4 2.5 9(- 45-135
Acenaphthene 2.3 2.5 92 is-1 16
Dibenzofuran 2.4 2.5 96 45-135
Fluorene 2.5 2.5 100 45-135
Phenanthrene 2.6 2.5 104 45-135
Anthracene 2.5 2.5 100 45-135
Fluoranthenc 2.9 2.5 116 45-135
Pyrcne 2.7 2.5 108 32-130
Benz(a)anthracene 3.1 2.5 124 45-135
Chrysene 2.7 2.5 108 45-135

. Benzotbjfluoranthenc 3.0 2.5 120 45-135
Benzorkjfluoranthcne 2.8 2.5 112 45-135
Benzo(a)pyrcnc 2.5 2.5 100 47-130
Indcno( 1,2,3-cd)pyrcllc 3.1 2.5 124 45-135
Dibcnz(a,h)anthraccnc 2.8 2.5 112 45-135
Benzorg.h, i)pcrylcne 2.6 2.5 104 45-135

I

I
I
I
I
I
I
I
I

Results nagged wilh an asterisk CO) indicate vuJue~ outside control critcrta.

I of

I
I

00020 I
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I
Client:

!lJ;rojcct:
.Sample Matrix:

CH2M Hill
Goldendale Aluminum
Soil

~UMBIA ANALYTICAL SERVICES, INC

QNQC Report

Service Request: Kl0099Q3
Date Extracted: 12/27/2000
Date Analyzed: Oll15i2001

Lab Control Spike Summary
Polynuclear Aromatic Hydrocarbons

I
IExtraCtion Method:

Analysis Method:

I
I

Analyte Narne

faPhthalcne .
2-MethylnaphIhalene
Acenaphthylene

IIAcenaphthene
DDibcllzofuran

Fluorene

'

henanthrene
Anthracene

luoranthene
Pyrene

.'cnz(a)anthracene
IIchryscne

Benzo(b)fluoranlhene

IBenZO(k)flUoranthene
Benzo(a)pyrcnc
Indeno( I,2,3 -cdjpyrene

I
Dibenz(a,hjanthracene
Bcnzo(g,h,i)pcrylenc

I
I
I
I
I

EPA 3541
8270C SIM

Lab Control Sample
KWG2005961-3

Lab Control Spike

Result Expected %Rec

240 247 97
250 247 101
250 247 101
250 247 101
250 247 101
260 247 105
250 247 101
270 247 109
270 247 109
280 247 113
280 247 113
280 247 113
290 247 117
280 247 113
290 247 117
290 247 117
290 247 117
280 247 113

O/oRcc
Limits

45-135
45-135
4.5-135
30-116
45-135
45-135
45-135
45-135
45-135
25-129
45-135
45-135
45-135
45-135
29-129
45-135
45-135
45-135

Units:
Basis:
Level:

Extraction Lot:

ug/Kg
Dry
Low
KWGOlO0215

Results flagged with an asterisk{*) indicate values eutslde control crttcrtn.

I 00021
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REPORT REQUIREMENTS

X I. Routine Report: Method

Blank, Surrogate. as
required

INVOICE INFORMATION ICi." ""'oh ""...~ •'""',,-P.O.#

BlIITo: Total Melals: AI As Sb Sa Be S Ca Cd Co Cr Cu Fa Pb Mg Mn Mo Ni K Ag Na Se Sr TI Sn V Zn Hg

Dissolved Metals: AI As Sb Sa 8e 8 Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Sa sr TI Sn V Zn Hg

_III. Data Validation Report

(includes all raw data)

_lV. CLP Deliverable Report
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Columbia Anal) .,cal Services, Inc. General Terms ...nd Conditions
~'\ • ' i • ~ .

-.,' "c~' Laboratory Services ~'
I

1. The ...c Term- .w-d (\llId~I"HI'" \.'mhn.J) .lll;,,· \1;,.~I\lk~ .1~1i",·\'·I}~-l·lIi or Ihc~ r;1tlh.~ III lh,,'
~,h:o:cnc~ of;J ~!l-'Ih.·ll ;,Hld C\ ...·...-u{cd Clll1tr~IL'~ lX~IW:L~c."'1l Ill.," L<lh{.l"":~L1W~ ('J ,{no" :f1'ltlCI'I.·llt

Till'} ...hall ...Uf'..-r-... n.k .lfl P~\·\ !'.J~l:-- i.-·"lnllU.lIl1C~ltidn ..... p.:ri"C",\.·m~ltlp~b ~Il ;~~h·I,.·Hll'l~h.

c[lh\'! \I.:rhai ~!J-. \\f,n,;~L b ..... :w,·'l·!f IlIl' ".HllL:" Tho;.' Jr\B .... r~·uf'\..aH~ I~J""!;: .1~t

dd{hth\l)~.L inc- ... -n-,i ... {(lIl ur ;.~ml1idln:.~ b:nn,.\di,,>lhn" f'~~II!~'J ('f (Hh...·n.~f,;:-l.: ...;~f fur;h III

any pun:·h" -,I.... ,\I(k'r ur vllh..~r.l'\HIHHlm~.;dli~)ll frolll [hI.' Ch(,J1~ 1=~t\ I _·\B. lh.: Ill(;'~l~di!~ or

urn..Hh~fi.:i.'~lh_~lty. in ~.\.hpk··f\r lJ,i p~nl o! .HI~· p-'Ei1\i"~PH t~'~H} ~II \.·~Hh..Lt,~~I: h~,'I.",.·~I( ,juH

;iPl .~fln·l ri'\ ;m~ \\;': lh~' \..~lH~~l.\ Iii ,:rdi'u~...'~lhdg: (~! ik: 1~~H~.Hlh.L:l ,~l)lh' Jcl'tU'- .uhi

{'lIndll~I'~~~. -,.., , ":.\.~!\,-~. h~ L-\B f~~ .IH> l\~·n;~~~;~,~, 1,:r:1I ~q' ...·tl(hblIOll h~h'\~f l'.r11:" :I.H

hl\.·;l..... 1i L.\ 1'\ uj'h~~IU(IH I~I Ill..' Cl~,,·m Ih.'r...'Ulhkr ,lull dJH~U~Hh~ :{ ·.~.H\,t·r ...pi .... h...:h

prn .. l"ldn, h'Hfl or ",r'">I't~tilhl~ '\.I~; ~Ul." u!IIl'r f'L.~:d ...,ii~:1 ur .J '... dln'( pi ~·m .. dlh('r hr'f!.l~'!J fn

..Ii" ...t"'i~~.lUlln ul 111~' ('lit'lH, TIll' il~·$t·cnh·lH ...h.~I~ i l ,' d~~HHIII"hLI\.·d ,!I!d iHli~IV~('ll>d \Hhln

!h~" L,\\ ..... td',h,,' ...1.Hi.' t!j'Ol ~\hl ..:h !'-~I~~:i:'" .11l.' ~·I~ .... iUI',.1

~~ "·art·-i.Ull~. Rl,,''':~'}lli/in~ liLlllh..: U.llUfe 01 !I;d~i~ ......Hnpk" -i" uni.uP\\ 'u ,mil Hu! ""':~L"

fIl.l~ ;""i'ltl:d~n l'l~ltLn1i<dl~ I'I,'/~!I~hl!h ~'\Hn~1\.tlh"IH~·.1 \B \\.~ln.mi'·(I~d.:, ih.ll;~ \'>i!: p<i1inu.

h·-.,nn~: "...:I'\tl:\.>. ut>I~lIi~ l:ndu1l!' and PI-...·p~H-\,.' h.·pon in .,h'.'lfd,llh.• c \"'~ih ~:\.·[I'CL~H~.

.,,~,,-'\·ph:d .UL;~t~H(:~d j;lblll.!hl!~ "tirK,,,k· ..... <md pLh.·lh, ..• ;LI lll,,' !iUc[,,' ~,t ~'.\:rl'dt~Il.Hhlc ,d

...,.:~\H.\.> I.AB IIl~l~ ..'''' Ill',--'t!ll:r \'..::UILlnt). -.....'trr ~ ...... p~ illlpb..·\!

.\~ l \H~.joll· dl ...crCIH'lI .. prdinHl1;L1'~ n:: uh~ 111.1: I"'~' ;,\<,'i~ III .l~h.t'h" ..~ ,~I Ih..-

!~lbni;lhll'~ r~,'piln. )Ih'tl Pfl'hUHI1~H'~ r~'",uh:-- .H,C ~ ..·nLHLH.· l.i1; ..·..:. l.~ ~:I·aflll\j,'~~t)~1 .~f1I~

iin~d Ii,,:\'~'\~ h~ I.\H t·]~i,,·nl .... th.: Il! pri..'lIlIiIlI.U; n.. ~ .... uh III .I1~y"tl1ldmWr ... !,;dl h...· ,11

{'l!\.~IH .......~\k ~~.,~

Sl'OIH.,· ~uHI {'(JllllwnStl~iull. I ,:\H LIl'r.:a:... 1(1 }k'j {;l!!H !hl" "l'Po h.t:'" t!,......·II~\;:J In IIw

!.rpp\:-..;~lllr .I~'llTnh'll~ II' ',,,hH.:h lh ...'''=l' TCHlh ;Iud (·,mdlli""n .... 11'..' :dl,Il:!k"d. I '~dc~.... Ihc

il.JIIII,'c, .IP\·': III ·.I.I~UD~: h~ Il:c "Url,r'i.H~ tho,;,' ...hHh'> "f I,,-\B l..h~III1H': he l'-t1u ..rn..:·,L ,\1

l"~d;ed lilo.~ .....'1 .. H..\'-.. x!l~·nil\. ;dl: \,h.· ...Lnh\··d.

Pa~ mel!l It'~ III'" .d ..." '1:1 ...'1 3t I d.l) -.., ~ nun Illl: \.Llh: I.)~ HP 1 ) "--\.' \ It H \ ~~! ,.lUI..' p~;~ 111l.·Hh drC

..... ~dlil' .. ! ttl ..IU lutL"ll·,1 dl;H::'C pE onl..:':md jlnc·liatr p...... r..,:~.'~u 1.1 i::' I' p.... ~ ;i1~Hllli l,r ~~

f1nflil~n iht~h>pl f 11~'1!~ .... h;tH ,11 ....1\ h, n.~ ... p-i.'u~'Ehh.· fur ..(l'.~ ,If i.~,lk\'.-IJ!l:L lildu-t:..1Hl~'

~la.ynh.'nt pl' ,-....·,l ..... t1n.dlk, :1'li;Hi!,': k'l..".... ~i ·>lh.'h C\llI.''Ehl...· *' I\I urh~11. Ull' I~J:\·,,· .... !O!~h'~-"

...bk L d~1 Il~JI IIh'lu:lL· ,Ui' ....d·:". us ...' .. ~. {·(h\.~r I~I\~>. -SlI...·h I:n~'''' \\ dl h-\.' ,j;.ld..·~~ In In\. ,\,,~'

prj .....·..· "!a:n 1~"1U~I .... d I...\H 1l: .....'I\l· ..... lFh: ;~~:.1I1 ttl n:qllPT ll.l~;lh n~ P':~"1 !\. rdl·,~·' .'1

l.itl.,. ~'nul ..lh.h lllll~' .... ('ih'lH H)'.;II\:~·.. LILt· p.lld III Il~H. 1.-\H h;h ~H\ "hh:~'.HH~jl, ,HlI!

,,\·111 ilpt d~'kIiIL L·il~-\'l:ii"""·> ~CI.U1iL 'H -...uppkl!h'rJl tid.I,I f,-,-.,·~di ..

Prin.' ...... «.H;W\..c~~'~~l!jIO 1,H' ~cf\.h~· ... pt>llprill~'d \\d~ ~\.: ~I.~l",,~·,l "p 'h~ "Uh'I,i I "h

\n,d~ ~;.',d 1 t.'e ........ ~~ ...,H!:~'. (it n~~ \,:rb,d qC·'Ld~\~il" '~Sh":lj ~n If! '.\nl~-:1::"'· h~ ~~L"" "~.illi ...'~c

1·1ih..· ........... Ik...., ir~1. .'d'~ ,Udl\ .Ih"d I'P nh· \\. Iln~'n ..'1 'IH !rln,~U,~H ,II 'jlllHdlli'fl •.nl.I~~ lk.t!

iUrUil\,\I!!ld H~Lt'''''' .HL· !'(d ;i'."·.lilh,· ....·d Tb1..-' niH11I!lllill i..":l.lf'_:L· \,,:11 h... · ::"lldOO unk''o-l"

,,'Ihn,-\ [.......: Ihlkd

\leftlu{I \\'!h', qTtE.... thll·, i ·\n \\dlll"'~' .!;~.d:-iEl'J~ !:~ldlll.l,,~,.,~-"·,·> ,\f.; .. !J .\1,' in

~Ht· ... ;:!Hj~.-'~ ·ll~;J.':lilE:.\ .... lIh l' ') l :n~Hln:il\T;,: l>!t'~L'~;H,n \',:rl~" J'l'\, ..... Lt~,

\ll.,!\ll~.tl {·l.t·t:d"t, ! \~l \( ! \l.lii·,l.ifd \kth,d~ ~'H !!ll' 1'\.I;'~~~,.l!~\~'1: \.~ \\.It.:, .n~d

\\'.~-.,h·'\Oli~'l ~'I 11lht.·! 1"'>lV~~~ll/~:~1 In"~~h~d,~I\I~H> I .-\H h'''~·f\ ...·", llll' n~~tH hI ~k""lah'

Ir,'1Il ilh·x..: ilh.'~iJ'hj.'i~':-·I"'·,"". l! ih:,::..· ... x,H·, ,\: .,ppn~!;n~ih:. o.!:t( ~l: d.~· n.~!~H·: t\~, l'jj~l't!'>.H~~\;o

~'i ~~k" -";"dmpk· \!f nHh'f';\ t ...~·. h,i""~'d I'll I!h: rl·~L....~ll;~d·k· Jud~~l\h:Hl t.\1 I \B U...:\ ILiU~nl:-'. Ii

.In: \\ di b~- l!l.hk I ,n.l Il,l'd ... \,:I1H\;'-ok'n~ \\ ~~h r·.:\. e'~:!i~/::"i < .. Hi~l:IO-...I ... ~l~ dh~ ,~;.~L~ .... :;~.. I'hl·;'l

[ \It· ........lLi~Hbhl i1!h'l'.~lPL· ~)il"L,"l'lhj~\':-"

h Lillli[afion ... uf Li:Jh.h1~. In ::h' ..'\~:I;~ \If .~'j: l."r!I" "'i~\··~l",: 'I p'~h'r l·"'-~·~'''~h,~;.d

'h·~.~li~~l'lh:l:. [he...' .... ,.l.", .IIHi ~·,,-.~·iu..,nl: h~""pPH\I~nl.lt~ nl i.:\B ~.Ii~dl h..' tp r,:p ..:rfdnn ilk

J·cli,·I~·'H \\q,l.....d ~:'o ,1'.H1 ""'1'...'1\"- ..' .U1~II\B "h.d; h:t\\.· ~,\; n t 1h ' l k:hl1i!\ \.\'1.2t'o~'...'\,,·~·

\l~ ... Lld~~'" ...h..U h' ,k\.-'"tth'd \\.I~\<.'d tluk ........ in.hi,.· ~n \\ri!iih.· ,IPd r'l·>..""'·'l~d h~ J \H \\ilhm

1H11\.'i> ~l)lh ...b~-.... fnH,,\\ rTl~ ,.'()nJpklinn ,nr ;-;cn i~i."""

LAB ... lldi! h,j\:'l' IlP liabllll~. lIbh;;alH~n or l''C,,·:-.p;,Jlhlhillly o! ~m, "'-lnd for hh"l.·~.

..,n..,1"-, '-' l,..pl"n,-i..'·. PI' "d) ....·; ~Lt~n:!~~\.·... in~hHj~u~ htll tin! ~'lllil~: ..~ ll' ;L11~' -...p....'\, i,d. Indll';':~:L

1iKldcUl;l! drl..llf!"'i,.:(IUcnti,d d~H1M~",''''~ \\Illl r\>Il'i.~~'( h1l.:\If ... ~C(\Kt..· .. 0\ rc...ulb

.\ill....' .... lilh Ino\ukd h~ l.AB dfl.~ rL·L...·L~~ rUf Hll~ lhL' l~( 1!-- I,..hcnh..!nd 1.·\B i:-.. :n WI

\\ .i~ H..' pt1n... ibk r..... r 1111..' U"~' i,1 -.;u....·h IC UI! ... b~ dk'H" l.'r thll~: parlll· .....·\11 r ...•.... ·~dl .... "'~hluld

I",' i,.·oll llkn:d in l!1:\.~il l.c~lI Hl~ly. ;Llld I ..-\B t~ lIol r...' .... p·nn.... ihle Inr Ihi: "'l..'P;U'd 110[1,

d("{~ldHncflt. {)r 'l~hn w......· ~lf .I!1~ fh)ftloll (II Ihc I"L'...ull .....

7. lIaJ.:lnl llis.:ln.sul'l'~ ('Itl'nl rq)I ..' .........·llh .md \\.ltT;HIl ..... Ih;,lt .ln~ ....;uTlpk dl·II\'(,fl~d h~

LAB \\ ill tx- pn.::Cl....dclJ pI ~1..-dl!llp,Hli-l,d h~ {:n~Hrk~t.t..: \lr"nllL'u -di:-do:--un,: 01 lhe ph~ ...en ..:~

\\f an,:.. h~l!(lrthH''''' ...... ill\~I;~rll..·i.." ... !..Ihl\\ Fll'r ",u";p,,Y~{.'d hy ('~1cnl. Clienl r"unhcr \\.lfranE .. Lh~l~

.my ....~unpk· 'l-tlULllnm~~ ,lilY 1i,I/.Hdoll~ \lJb~t~uh.: ..· whl..:h t.... III 1ll,." t1·l'Il\L"rl·d h~ I ...\n \\ ill

1", r;k'~ag,'J, 1:lh"bL II:lll>l'u[[ed "till dd"cr,'d properly i1IlJ ill :1,""Id'lll<,' wilh

"I'ph<ahle law'.

x. Sample lIalldlil1/.:. PIi".. III LAB" 'lCl"Cpl:lIlL"e (,I" '"'y ,ample (01 'lltcr allY
n.~\·t}~~\"iull llf .al.·..·('pl.jllll·~· J. thot..· l...·l1l1fc ri ...l.- 01 h~ ... :- or or i.htlna~L" In such ...ample rl'lllairl~

'.~ ... ~

\\ uh (·II-\"~I\L S;1II1pk -, ..H\: ,1~'''"·..'PI\.~.i v.II ...n I ..·l.. ..·q~l r-, ih.:J...IH)\.dcdged on 'L·h;1I1l l'll: .....U;-;hl·
dl.c~~ulelll.lrjUtl ~n 111.1 o;,'\i."ul \,,'ill I -\B ha\(.~ i:lH~ rc...puH ..... if\ill'~ Itr ltahilit~ ri'""r~t~lu ~~t',
; ': ~q.,~ {Iun .,~ ';~jI'. .. "l"f1,i ...hppln':= i~i' d(...h\l"fHl~ dn~ ....~:HnpL.· li\ nr IHun LAP

1'1 ~1I)j < ~

I ..\H \\~n u ..-: II .... b-f.:·t ~,n,ll~ -, hi :lrr~m~~> b)j" Ihc ""-h1rnl~'m \If "'P'"~~':hdl:'rl",~p.1H'

..... ;unpt..- huU!=...·-":,, .... ,l"i11pI111.l:. Hl"-lHI":':lln~h I'~·r ('I.I'-',a In ...trt~d,~lm h~ rh.... h.~Il~ilY a\~tihb.

i~',i"'l ""i, ... I.llk·,hll,! \l:l~ ~'l~!;l .... IUr,ll.:!l( ..Ul.tI\~~~'1l1('nh \\'~n hi' .Jt (·!i\.·m·... L':\P\.·U";'L.

Dhi){I ...,d .11 ild/,iilh,U .... \\.,:,~;: '.!'Iiph'", j, ~h..:- fl..~"pun"'lhill('"~ i" thl".' Chnlf If'th.\..'

(h..:n! \~'~=..'''' 1\,': ~~bh ~u"t-'h ~.HnpLI'" !'~'nilllt'd I\B nl\1~ ,l\.hl,"~r,t'-:~· .unl di"f"h.t1 kL· .... hl

:11, :in.d lll~I'I''',,' \1;l\IIlH.nl1.(l!r.I~·...: tHU'I.· In! ....nnpl,c..':'o i ... 311 '\.1..1.\ ..... ilh:r 'L.TH 1npk.. ;j'l.mI
.H~.~l~ ·h. unk .... ~ !;\~'lh.ii"-·.j 1"\ :Ipplh':~hh· ..I;ll-l· Ill. kl..kul Ln\ t 'ii~nt w~U t",=.~ H.~i.lu~r·ed

~~l" t' ll~ I...\B v.nnnl H1...IHIl,"lI("~h i,.'I"nl,.·t'rnm~: \"~p(l ... ~11 ~l( th L
......... ',.,lIllpl~~.. .

1 \B :,·,""l.'r"'~·' lih: i~h.. lil~~, ·;:.'~:i "-',~~;,-i ......~i~k'.I1 .:\11\ tilll\', i.~ rl..'hi"'l c ~\~ h''',,"'~\L'

ikll'o.'r\ l~l ·~~·~U"'\· IE) .h ..TpL di ;I..·\.l'l..... ..· "ot,'·,"':P~,Hh"\." l\r·.HI~ ....ullpk \\-hkh. m ~.h\.· \1)1
<,~,d:~:n':fll ,pt i 'I: (01) , .. .(.~ '~l\"'i.!I('ii~L.· \O~Uilh', !hi 1:1,1\ I,," ~Lr I'\-.-<> ..·~~nh.· UIl~.IHl~ihlL' h
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CH2MHILl

May 4, 2001

DePT OF ENVIRONMENTALQUAUTY
RECEIVED

NORTHWEST REG\ON

CH2M HILL

825 NE Multnomah

Suite 1300

Portland, OR

97232-2146

Tel 503.235.5000

, J;ax, $9:J.73G.2000

: ~_._-~'-;-'. ,- -

Tom Gainer, P.E., Project Manager
Department of Environmental Quality
Northwest Region Portland Office
2020 SW 4th Avenue, Suite 400
Portland, OR 97201-4987

Subject: Goldendale Alumina Unloading Facility
Response to DEQ's Comments on the March 2001 Preliminary Assessmentand
Dredging Sampling Results

Dear Mr. Gainer:

Goldendale Aluminum Company (CAC) has received your letter of April 16, 2001,
providing comments on GAC's March 2001 Preliminary Assessment and Dredging Sampling
Results. This letter will respond to your comments and attempt to address the outstanding
issues that you have identified.

We have prepared responses to the specific issues you have raised in your comments. These
are organized by the headings used in your letter and are included below.

Phase I Sampling
'Ne agree with DEQ that the source of sediment contamination associated with the CAC-001
sample is unclear.

Phase II Sampling
We agree with DEQ that the source of the contamination associated with the GA-Post
Dredge 2 sample may be the 1991 spill of 8,000 gallons of Bunker C fuel oil during refueling
of the Tai Chung. Phase II sample locations and depths were presented in the Sampling and
Analysis Work Plan for the Planned Dredging Activitiesat the Goldendale Alumina Unloading
Facility (CH2M HILL, june 2000). Sample locations were chosen to characterize the post
dredging sediments and the sediments located downstream near a neighboring outfall, CA
Post Dredge 1 was located at the south end of the dock and in the vicinity of CAC-OOI
(highest detection during Phase I). GA-Post Dredge 2 was located in the middle of the dock
area and in the approximate location of the Tai Chung spill, GA-Up Outfall was located
downstream near another facility's outfall.
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Torn Gainer/DEQ
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May 4, 2001

Stormwater Results/Conclusions
Analytical results for the stormwater sample collected on January 24, 200L showed that no
PAHs or oil and grease constituents were detected. The stormwater sample was collected
during a significant rain event that was believed to be representative of high storrnwater
flow conditions.

The next stormwater sample that GAC collects will be analyzed for PAHs and oil and grease
in addition to the analyte list specified in GAC's stormwater permit. The sample will be
collected at the beginning of a significant rain event that follows several dry days, in order

~ to be representative of a "first flush" sample. Collecting a sample in this manner will
provide worst case results and should maximize the possibility of detecting constituents in
the stormwater.

If conditions allow, CH2M HILL will collect the storrnwater sample within the next 2 weeks.
Assuming normal turnaround time, analytical results will be forwarded to DEQ within 2 to
3 weeks of the sampling event.

Please give me a call at (503) 235-5022ext. 4316 if you have any questions or would like to
further discuss any of the issues above.

Sincerely,

Paul LaFrance, P.E.
Project Manager, CH2M HILL

c: Gerald Miller/Goldendale Aluminum Company
Wayne Wooster/Goldendale Aluminum Company
Tim Furlong/Goldendale Aluminum Company
Louis Ferreira/Stoel Rives
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Department of Environmental Quality
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Memorandum

To:

From:

Subject:

File

Tom Gainer, Project Manager
Rod Struck, Peer Review

Strategy Recommendation Update
Goldendale Alumina Unloading Facility
2600 N. River Street, Portland, OR

Date: July 25, 2001

Goldendale Aluminum Company (Goldendale) conducted an Expanded Preliminary Assessment
(XPA) at their Alumina Unloading Facility as recommended in the Oregon Department of
Environmental Quality's (DEQ) November 18, 1999 Strategy Recommendation. This memo
supercedes DEQ's 1999 Strategy Recommendation and describes the basis for DEQ's
conclusions after reviewing Goldendale's XPA documents. The primary focus of the XPA was
to determine if the subject site contributed to sediment contamination or is a current source of
sediment contamination- primarily polycyclic aromatic hydrocarbons (PAHs) - observed
adjacent to the site in samples collected for maintenance dredging by Goldendale in 1999.

Upland Site
The 8-acre facility is located at river mile 10, approximately one-half mile upstream from the
southern extent of the Portland Harbor study area, and is surrounded on three sides by the Union
Pacific Railroad Albina Yard (Figure I). The property has been used since 1957 by various
companies to transfer alumina from ocean-going ships to railcars. The current facility was
constructed in 1982 and the current owners have operated the facility since 1987. Prior to 1957,
the northern portion of the property was undeveloped, and grain shipment operations were
located on the southern portion of the property from about 1936 to 1966.

Th. facility has an NPDES General Permit 1200Z for three storm water outfalls to til:
Willamette River. Lead, zinc, and oilfgrease have been detected in storm water monitoring data
from 1994-1999. The facility received a Notice ofNoncompliance from DEQ dated January 2,
1996 for elevated levels ofoil/grease, and their November 1998 and June 1999 storm water
monitoring data showed continued oil/grease concentrations at three to nine times the permitted
level. The source ofoilfgrease contamination is unknown but may be associated with leaks from
trains and/or maintenance activities. Lead and zinc concentrations were below the storm water
permit benchmarks but occasionally exceeded chronic freshwater Ambient Water Quality Criteria.

Storm water was sampled twice from the NPDES monitoring point as part of the XPA. Results
from January and May2001 samples (Tables 1 and 2, respectively) showed trace to non-detectable
levels ofoil/grease and polycyclic aromatic hydrocarbons (PAHs). This data suggests that there
does not appear to be a significant current source of petroleum contaminants in storm water that
would likely result in contaminant accumulation in adjacent sediment. Goldendale maintains that
previous detections ofcontaminants in stormwater were from asphalt paving at the facility.
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Two 1,OOO-gallon underground storage tanks (USTs) located about 100 feet from the Willamette
River were removed from the property in 1981;.there are no records of these removals. A 1,000
gallon gasoline UST and a 1,OOO-gallon diesel UST were installed in 1981 and removed in 1989
with no visual or analytical evidence of leakage to surrounding soil.

While there are no groundwater monitoring wells on site, there have been no documented spills
on the subject property and no other sources of potential groundwater contamination were
identified. Therefore, the subject site does not appear to have significant subsurface source areas
of petroleum hydrocarbon contamination that could be discharging to the Willamette River.

A 1993 Phase I Environmental Site Assessment (ESA), a 1996 Environmental Compliance
Review, and a 1998 Phase I ESA and Environmental Compliance Review Update conducted for
Goldendale reveled no substantial environmental issues for the subject property.

Potential Offsite Sources
The XPA identified several potential offsite sources of observed sediment contamination
adjacent to the subject property (Figure 2), including:

• 1991 spill of 8,000 gallons of bunker C fuel during refueling of a ship docked at the
Goldendale facility, while being fueled by a barge via transfer hose.

• Storm water outfall from the UPRR property that discharges to the Willamette River in the
northern portion of the subject property.

• Other potential pathways for contamination from the UPRR property that could be impacting
river sediment.

• City of Portland combined storm sewer outfall (CSO #47) that discharges just north ofthe
Goldendale property.

These potential offsite sources were not further evaluated in the XPA, except that a sediment
sample was collected adjacent to the UPRR storm water outfall (see following discussion).

Willamette River Sediment
Maintenance dredging has been conducted adjacent to the facility's dock under US Army Corps
of Engineer permits in 1981, 1991, and 2000. The first two dredgings were to 40 feet and the
most recent event was to 38 feet below the mean low water level. Sediment dredged in October
2000 was disposed of in the Wasco Landfill near The Dalles, Oregon.

In preparation for the recent maintenance dredging event, Goldendale collected three sediment
samples adjacent to their dock on February 12, 1999 prior to dredging. Analytical results from a
composite of the three samples show elevated levels of dibenzofuran and low molecular weight
polynuclear aromatic hydrocarbons (LPAHs). The LPAH concentration was over twice the
Portland Harbor baseline level. This data was part of the basis for DEQ's recommendation to
conduct an XPA on the upland site.

Appendix15-001173



)
Goldendale File Memo
Page 3 of4

Goldendale collected five discrete pre-dredging (June 2000} and two discrete post- dredging
(December 2000) sediment samples from the top one foot of sediment. Of the pre-dredging
samples-(Figure 3), only one sample, collected near the southern end of the dock, showed
concentrations of LPAHs and-HPAHs that exceeded the Portland Harbor baseline levels (by
about four times; see Table 3). Three of the pre-dredging samples showed up to nine PAR
constituents that exceeded the lower value ofthe available published NOAA SQuiRT freshwater
sediment screening criteria and the published so-called "consensus" criteria presented in
McDonald, Berger, and Ingersoll, 2000. While-this data documents PAH sediment
contamination, the source is not known. No elevated levels of metals, pesticides, or
polychlorinated biphenyls (PCBs) were observed in the pre-dredging samples.

Of the post-dredging samples (Figure 4), only one of the two samples collected adjacent to the
dock showed concentrations of LPAHs and HPAHs that exceeded the Portland Harbor baseline
levels (by about 8-16 times; see Table 4). This contamination, dominated by HPAHs, may be
related to the 1991 bunker C spill. During the post-dredging sediment sampling, Goldendale also
collected one near surface sediment sample in tlk vicinity of the UPRR storm water outfall
located in the northern portion of the subject site but outside of the dredging area. Analytical
results indicated that this UPRR outfall does not appear to be a significant current source of
PAHs. All three post-dredging sediment samples showed up to ten PAH constituents that
exceeded the lower value of the available published NOAA SQuiRT freshwater sediment
screening criteria and the published so called "consensus" criteria presented in McDonald,
Berger, and Ingersoll, 2000.

Conclusions
The following conclusions are based on review 9fDEQ files and information prepared as part of
Goldendale'sXPA:,:J

• sediment contamination adjacent to the site in the vicinity of the facility's dock
consists primarily ofPAHs; _.~

• there does not appear to be an uplari~ source of PAH contamination at the Goldendale
facility;

• alumina unloading operations at the subject property do not appear to be a significant
source of petroleum hydrocarbons to the Willamette River;

• there are several current and historical potential offsite sources of PAH sediment
contamination observed adjacent to the facility, including a 1991 bunker C release
during ship refueling from a barge; and

• the upland site does not appear to be a current source of sediment contamination.

Recommendations
• Submit this site for US EPA and trustee review in the Portland Harbor program.
• Issue a no further action letter for the upland subject site.
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Project Submittals
Preliminary Assessment, March 2000
Sediment Results, June 2000
Preliminary Assessment 'and Dredging Sampling Results, M.arch·iOOl
Stormwater Analytical Results, June 2001

Attachments: Four Tables
Four Figures
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N, ::laC"; iTC l,l· ;l. ~Vtl~Il;,;AI.. t1t::>UJ..rS - SAMPI..E IU--MC) r
~ - ~ Goldendale Alumina Unloadi ....I_ili-Lty,-,P--,o--,rt--,Ia~nd--,,_O_R__~ ~_~:--I__~__~

Parameter Sample Result Reporting Limit Permit Limit (mg/L)
(mg/L) (mg/L)

Oil and Grease 0.0042 0.0025 10

PAH Analytes Sample Result Reporting Limit Fresh Acute Fresh Chronic
(ug/L) (ug/L) Criteria (ug/L) Criteria (ug/L)

Naphthalene 0.051 0.030 2300 620

Acenaphthylene NO 0.030

Acenaphthene NO 0.030 1700 520

Fluorene 0.044 0.030

Phenanthrene 0.277 0.030

Anthracene NO 0.030

Fluoranthene 0.340 0.030 3980

Pyrene 0.296 0.030
k

Benzo(a)anlhracene 0.151
~

0.030

Chrysene 0.197 0.030

Benzo(b )fJuoranthene 0.293 0.030

Benzo(k)fluoranthene 0.113 0.030

Benzotajpyrane 0.179 0.030

Indena(1,2,3-cd)pyrene

Oibenzo(a,h)anthrace ne

Benzo(g,h,i)perylene

0.133

0.043

0.177

0.030

0.030

0.030
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I J
PREUMINARY ASSESSMENT AND DREDGING SAMPUNG RESULTS

I
TABLE')

I
Phase I Analytical Results
Goldendale aluminum Company, June 2000 Sampling

Goldendale Dock Samples

I MDU Reference
Analyte Unit MRL GAC-DOl GAC-002 GAC-003 GAC-004 GAC-OOS Sample

1,2A~Trichtorobenzene ppb 3 NO NO NO NO NO NO

I MRL

1,3-Dichlorobenzene ppb 10-14 .NO NO NO NO NO NO

1A-Dichlorobenzene ppb 10-14 NO NO NO NO NO NO

I 1,2-0ichlorobenzene ppb 10-14 NO NO NO NO NO NO

Organochlorine Pesticides MRL

alpha-BHC ppb 1 NO NO NO NO NO NO

I beta-SHC ppb 1 NO NO NO NO NO NO

gamma-SHC (Lindane) ppb 1 NO NO NO NO NO NO

della-SHC ppb 1 NO NO NO NO NO NO

I Heptachlor ppb 1 NO i NO NO NO NO NO
Aldrin ppb 1 NO NO NO NO NO NO

Heptachlor Epoxide ppb 1 NO NO NO NO NO NO

I gamma-Chlordane ppb 1 NO NO NO NO NO NO

Endosulfan I ppb 1 NO NO NO NO NO NO
alpha-Chlordane ppb 1 NO NO NO NO NO NO

I Dieldrin ppb 1 NO NO ND NO NO NO
4,4'-ODE ppb 1 1.9 2.4 2.4 2.3 2.4 4

Endrin ppb 1 NO NO NO NO NO NO

I Endosulfan II ppb 1 NO NO NO NO NO NO
4,4'000 ppb 1 NO NO 1 1.3 1.2 1.7

Endrin Aldehyde ppb 1 NO NO NO NO NO NO

I Endosulfan Sulfate ppb 1 NO NO NO NO NO NO

4,4'·OOT ppb 1 NO NO NO 1.1 NO NO

Endrin Ketone ppb 1 NO NO NO NO NO NO

I Methoxychlor ppb 1 NO NO NO NO NO NO

Toxaphene ppb 1 NO NO NO NO NO NO

PCBs MRL

I Aroclor 1016 ppb 10 NO NO NO NO NO NO

Aroclor 1221 ppb 20 NO NO NO NO NO NO

Aroclor 1232 ppb 10 NO NO NO NO NO NO

I
Aroclor 1242 ppb 10 NO NO NO NO NO NO

Aroclor 1248 ppb 10 NO NO NO NO NO NO

Aroclor 1254 ppb 10 NO NO NO NO NO NO

I
Aroclor 1260 ppb 10 NO NO NO NO NO NO

MOL = method detection limit
MRL = method reporting limit

I
ppb =parts per billion
ppm = parts per million
NO =nondetect

I
I

4 PDX/Ol06B0029.00G
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TABLE t(
Phase II Analytical Results
Goldendale Aluminum Company, December 2000 Sampling

.3

MRL(for GA·
Post Dredge 1) GA-Post Dredge 2 GA-UP Outfall

LPAHs

Naphthalene ppb 13 270 - 20

Acenaphthylene ppb NO 11 30 11

Acenapthene ppb 42 710 17

Oibenzofuran ppb 18 280 9.6

Fluorene ppb 33 520- 17

Phenanthrene ppb 230- 3400 - 91 -

Anthracene ppb 41 600- 37

Total LPAHs 377 5810 203

HPAHs

Fluoranthene ppb 310- 6000 - 150-

1

I,.

POX/010680029.DOC 5
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(
PRELIMINARY ASSESSMENT AND DREDGING SAMPUNG RESULTS

TABLE If
Phase II Analytical Results
Goldendale Alumif)u~l Company. December 2000 Sampling .._\::'

-----~---------

Pyrene 'ppb 280~ 5300 - 180 -

Benz(a)anthracene ppb 120 ~ 3700 - 120 h

Chrysene ppb 130- 4000 - 190 -

Benzo(b)Iluoranthene ppb 100 4600 180

Benzo(k)fluoranthene ppb 100 3400 170

Benzo(a)pyrene ppb 120- 5000 - 200-

Indeno( 1,2,3-cd)pyrene ppb 96 4000 150

Dibenz(a, h)anlhracene ppb 19 780- 36 -

Benzo(g,h,l)perylene ppb 82 3500 130

Total HPAHs 1357 40280 1506

2-Melhylnaphthalene ppb ND 11 170 20

MRL::: method reporting limit
ND ;;;; nondelect

C!)<r'!~?J 0 1ppb =parts per billion .: - (
"( -" I ro,- \

Tai Chung Fuel Oil Spill
Ships on the Willamette River are regularly refueled by barges that service the Portland
Harbor. Fuel transferred to ships is typically Bunker C fuel oil. There has been only one
documented spill ill proximity to the CAe dock. On December 27,1991, a ship named the
Tai Chung, which was docked at the facility, spilled approximately 8,000 gallons of Bunker
C fuel oil. The 600-foot Taiwanese vessel was being fueled by an unknown barge via
transfer hose to two tanks on the ship when the spill occurred. The owner of the ship was
Taiwan Navigation. The operators were Sanko Steamship Co. LTO. CAe does not contract
directly or indirectly with the owners or operators of the ships that unload at the CAe dock.
GAC presumes that the ships contract directly with the barge refueling companies for the
fuel oil.

Stormwater Results
A stormwater sample collected on January 24,2001, was analyzed for PAHs as well as oil
and grease in addition to the analyte list specified in CAe's stormwater permit. Stormwater
samples are collected biannually during significant rain events where adequate flow
through the outfall is generated. The purpose of the additional analyses was to determine if
facility operations were contributing to PAHs found in the sediments near the CAC dock.
As indicated in Table 3, analytical results showed no PAHs or oil and grease constituents
detected. Laboratory data sheets are incl,:ded in the appendix.

I
I
I
I
I
I

6 POXJ010680029.DOC
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Figure -~'1

SITE LOCATION
GOLDENDALE ALUMINUM COMPANY
ALUMINA UNLOADING FACILITY
PORTLAND. OREGON
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ENVIRONMENTAL CLEANUP SITE INFORMATION
SITE SUMMARY REPORT

September 21, 2000 01:09 pm

===========================~===========;;==='============================================================~===

SITE ID: 2440 SITE NAME:

ALIASES:

ADDRESS:

Goldendale Aluminum Company

Ash Grove Cement
Columbia Aliminum
Martin Marietta

2600 N River St Portland 97227

CERCLIS NO:

COUNTY: MULTNOMAH REGION: NWR

PROPERTY:

INVG STATUS: SUS

TWNSHP!RANGE/SECT: 1N,1E,28

NPL SITE: N ORPHAN SITE: N

TAX LOTS: 500

STUDY AREA: N

LATITUDE: 45 deg.32'57" LONGITUDE: 122 deg.41'3B" SITE SIZE: 6.94 acres

====:=======~============================================ = = = = = = = = = == === == =:= == = == = = = = = === === === == = === === = == =

STUDY AREAS: STUDY
ID

STUDY
NAME

INVG
STATUS

2339 V.A.- Designated National Estuaries XCN

2340 V.A.- Surface Waters, wQ-Limited for Toxics

1544 Lower Willamette River Basin Study Area (LWRBSA)

206B Portland Harbor Sediments

XCN

XCN

XCN

'!~

!

======================================================== = == = = = = = = == === == = ~ = == = == == === = = == == = == = == = = = == = = = = = =

NAME: Goldendale Aluminum Company

YEARS OF OPERATION: 1996 - Present
»
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0..x·
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o
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<D
(J)

FACILITIES:

~
,'l<.;.

SIC CODES: 3300 OPERATING STATUS: Active



===========~~;============~=========:===================== ===== ==== ==== ===== =================================
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Site ID : 2440 Goldendale Aluminum Company SITE SUMMARY REPORT Page 2

==============~====~==;====~============================ = ; = = = = = = = = = = = == = == = == == == = == = = = = = == == = == = = = == == == = = =

PERMITS: PERMIT NO:

#26-3069

PERMIT TYPE

Air Contaminant Discharge
Storm Water Discharge

ISSUED BY

DEQ/AQ
DEQ/WQ

COMMENTS

==================================~~=~===========================~==========================================

CONTAMINATION INFORMATION:

(12/22/99 TG/SAP) Weston sampling results from the Portland Harbor Sediment
Study revealed arsenic, lead, zinc, bis(2-ethylhexyl)phthalate,
butylbenzophthalate, di-n-octylphthalate, dibenzofuran, and LPAHs (total) in

"d''''1''} river sediments adjacent to the site.

~~~~==::==:::==============::::::=======::::::::::==================:::==================:=:;::;============::::=================::::::=========:::===

SUBSTANCE CONTAMINATION

SUBSTANCE

ARSENIC

BIS(2-ETHYLHEXYL}PHTHALATE

DI-n-OCTYL PHTHALATE

LEAD

ZINC

MEDIA OBSERV.
CONTAMINATED CONCENTRATION LEVEL EVIDENCE DATE
--- ... _.... ----_ .... ------------------- --------
Sediment 6 ppm Downstream Laboratory Data 09NOV1998

Sediment 418 ppm Upstream Laboratory Data 09NOV1998
Sediment 452 ppm Downstream Laboratory Data 09NOV1998

Sediment 21 ppm Downstream Laboratory Data 09NOV1998

Sediment 48 ppm upstream Laboratory Data 09NOV1998

Sediment 130 ppm Upstream Laboratory Data 09NOV1998
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===========================================-============= = = = = = = = == ; == = == = == = = === == = = = == == = == =~ = ::: = == = == == = == ==

MEDIA CONTAMINATION COMMENTS:

Willamette River sediments.

STATUS OF INVESTIGATIVE OR REMEDIAL ACTION:

(11/15/99 JMW/SAP) A Strategy Recommendation was completed in November 1999.

~ ~
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Site ID : 2440 Goldendale Aluminum Company SITE SUMMARY REPORT Page 3

========~===~=============================================;=============================~====================

An Expanded Preliminary Assessment is recommended to evaluate potential upland
site contaminant sources and past waste management practices. DEQ has
determined the site is a high priority for follow-up.
(9/20/00 TBG/VCP) A Preliminary Assessment was submitted in March 2000;
sediment sampling expected during maintenance dredging in summer of 2000.

REMEDIAL ACTION FUNDING:

Owner, operator or other party under agreement, order or consent decree under ORS 465.200 or 465

===================================================;===== = = = = = = == == = = == == = = == = = == === = === ~ = = = = = == = == = == == = = ==

INVESTIGATIVE, REMEDIAL, AND ADMINISTRATIVE ACTIONS

-@~:::~~
START COMPL. RESP. AGENCY LEAD
DATE DATE STAFF CODE REGION PROGRAM-- ... - - - -- - ---- - - -- ------ ---- ........ --

Insufficient ·information to list 02NOV1999 02NOV1999 Thomas Gainer DEQ NW SAS

SITE EVALUATION 02NOV1999
priority for Further Action: HIGH

02NOV1999 Thomas Gainer DEQ NW SAS

Site Screening recommended (EV)

Site added to database

02NOV1999

15NOV1999

02NOV1999

15NOV1999

Thomas Gainer

Janelle Waggy

DEQ

DEQ

NW

NW

SAS

ves

State Expanded preliminary 18NOV1999
Assessment recommended (XPA)

Priority for Further Action: HIGH

18NOV1999 Thomas Gainer DEQ NW SAS

Letter Agreement
COMMENTS:

02FEB2000 Eric Blischke
Submitted Portland Harbor Letter Agreement.

DEQ NW ves

EXPANDED PRELIMINARY ASSESSMENT 01MAR2000 Thomas Gainer DEQ NW VCS
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========================================================================================================

============================================================================================================
PARTY INFORMATION

SITE CONTACT:

Louis A. Ferreira
Stoel Rives LLP
Standard Insurance Center
Portland ,OR 97204
PHONE: 360-699-5881
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ENVIRONMENTAL CLEANUP SITE INFORMATION

.< SITE SUMMARY REPORT
February 24, 2000 03:02 pm

~==~====================~=================~=====~===================~=======================================

~

SITE ID: 2440 SITE NN1E:

ALIASES:

ADDRESS:

Golciendale Aluuinum Company

Ash Grove Cement
Columbia Aliminum
Martin Marietta.

2600 N River St Portland 97227

CERCLIS NO:

COUNTY: MULTNOMAH REGION: NWR

,r,-:i"/h-
fF';;1~OPERTY .
~'~ .--------

INVG STATUS: SUS

TWNSHPjRANGEjSECT: IN,lE,2B

NPL SITE: N ORPHAN SITE: N

TAX LOTS: 500

STUDY AREA: N

LATITUDE: 45 deg. 32',57" LONGITUDE: 122 deg.41'38" SITE SIZE: 6.94 acres

==========~========~==================================== = = = == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = =

STUDY AREAS: STUDY
ID

STUDY
NAME

INVG
STATUS

2339 V.A.- Designated National Estuaries XCN

2340 V.A.- Surface Waters, WQ-Limited for Taxies XCN c

T:

1544 Lower willamette River Basin Study Area (LWRBSA) XCN

206B Portland Harbor Sediments XCN

=====================~================================================~====:================================

NAME: Goldendale Aluminum Company

YEARS OF OPERATION: 1996 - Present
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FACILITIES:

SIC CODES: 3300 OPERATING STATUS: Active
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Site ID : 2440 Goldendale Aluminum Company SITE SUMMARY REPORT Page 2
==~========~=:=========~===~========~~===~========~=====~========~=============================~=============

============:=============~==========~=:;=============;= = = = = = = = = = = = = = ; = = = = = = = = = = = = = = = = = = = = = = = = = = ; = = = = = = = = = = =

PERMITS: PERMIT NO:

#26-3069

PERMIT TYPE

Air Contaminant Discharge
Storm Water Discharge

ISSUED BY

DEQ/AQ
DEQ/WQ

COMMENTS

===========~=======~=================~========================:================~===========~================

HAZARDOUS SUBSTANCES/WASTE TYPES:

Arsenic, lead, zinc, bis(2-Ethyhexyllphthalate, butylbenzophthalate,
Di-N-Octylphthalate, dibenzofuran and LPAHs (total)

~~~~:~:~~::~~_:~:~~::~~~-
(12/22/99 TG/SAP) Weston sampling results from the Portland Harbor Sediment
Study revealed arsenic, lead, zinc, bis(2-Ethyhexyl)phthalate,
butylbenzophthalate, Di-N-Octylphthalate, dibenzofuran and LPAHs (total) in
river sediments.

========================;======:============================================================================

SUBSTANCE CONTAMINATION

SUBSTANCE

ARSENIC

BIS(2-ETHYLHEXYL)PHTHALATE

;IW-'~I - n - OCTYL PHTHALATE
~

LEAD

ZINC

MEDIA OBSERV.
CONTAMINATED CONCENTRATION LEVEL EVIDENCE DATE
------------ --------------~---- --------
Sediment 6 ppm Downstream Laboratory Data 09NOV1998

Sediment 418 ppm upstream Laboratory Data 09NOV1998
Sediment 452 ppm Downstream Laboratory Data 09NOV1998

Sediment 21 ppm Downstream Laboratory Data 09NOV1998

Sediment 48 ppm Upstream Laboratory Data 09NOV1998

Sediment 130 ppm Upstream Laboratory Data 09NOV1998
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MEDIA CONTAMINATION COMMENTS;
~-~------------------------~--
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Site ID : 2440 Goldendale Aluminum Company SITE SUMMARY REPORT Page 3
==========~===============;================================;;=============================~=;==;~=~~=========

Willamette River sediments.

STATUS OF INVESTIGATIVE OR REMEDIAL ACTION:

(11/15/99 JMW/SAP} A Strategy Recommendation was completed in November 1999.
An Expanded Preliminary Assessment is recommended to evaluate potential upland
site contaminant sources and past waste management practices. DEQ has
determined the site is a high priority for follow-up.

========================;===========~============~=======================================================~==

INVESTIGATIVE, REMEDIAL, AND ADMINISTRATIVE ACTIONS

ACTION
START
DATE

COMPL.
DATE

RESP.
STAFF

AGENCY
CODE REGION

LEAD
PROGRAM

sufficient information to list 02NOV1999 02NOV1999 Thomas Gainer DEQ NW SAS

SITE EVALUATION 02NOV1999
Priority for Further Action: HIGH

02NOV1999 Thomas Gainer DEQ NW SAS

Site Screening recommended (EV)

Site added to database

02NOV1999

lSNOV1999

02NOV1999

lSNOV1999

Thomas Gainer

Janelle waggy

DEQ

DEQ

NW

NW

SAS

VCS

SITE SCORING 18NOV1999
priority for Further Action: MED
COMMENTS: High priority for XPA.

State Expanded Preliminary 18NOV1999
Assessment recommended (XPA)

priority for Further Action: HIGH

18NOV1999

18NOV1999

Thomas Gainer

Thomas Gainer

DEQ

DEQ

NW

NW

SAS

SAS

Letter Agreement 02FEB2000 Eric Blischke
COMMENTS: Submitted Portland Harbor Letter Agreement.

DEQ NW VCS
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========================~=============================== = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = =

======================================================= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ; = = = = = = = = = ~ = = = = = = = = = = = =

PARTY INFORMATION
SITE CONTACT:

Louis A. Ferreira
Stoel Rives LLP
Standard Insurance Center
Portland I OR 97204

~
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Site ID 2440 Goldendale Aluminum Company SITE SUMMARY REPORT Page 4
============~================~=============~==========~==;~=============~========~=~=;=======~===============

PHONE: 360-699-5881

ASSOCIATED PARTIES
NAME AND ADDRESS

Tim Furlong
Environmental Manager
Goldendale Aluminum Company
85 John Day Dam Rd
Goldendale ,WA 98620
509-773-7360( )
COMMENTS:

AFFILIATION

Legal Owner

AFFILIATION STATUS
INFORMATION
AS OF DATE

24FEB2000

\' , \ '\, 1.", \ .. " \,' \ \ , , '\ ,\ \,' \,' '\ \ " .. \, \ \' '" \' \ \, \, \' \ \' .. \ \ '\ \ '\" \ \ .. \ \' \ \', \' '\ \ \ \ \ \ " \', '\ \' \ .. " , .. , .. , '\ .... \ \ " \', \'

OWNERSHIP COMMENTS:
=====~============~===~=========~===~=========~=:=~=============================~=====:=====================

======~=========================~========~====~=======~=====~==========================================:====

DATA SOURCES:

LAST UPDATED BY: jmw

1) Portland Harbor Sediment Investigation Report, prepared by Roy F. Weston,
Inc. for USEPA, May 1998.
2) Portland Shipyard Sediment Investigation, prepared by Striplin
Environmental Associates, Inc. for Port of Portland and Cascade General, Inc.,
November 1998.
3) DEQ LUST Database.
4) DEQ HWIMSy Database.
S) DEQ SPINS Spill Database.
6) MetroScan Property Records, Multnomah County, Oregon.

DATE: 24-FEB-OO
i:
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==~=======~~===~=======~:===~====================~=====~=======~====~============;==========================

site_report.rpt



Phone:

ENVIRONMENTAL QUALITY
po~~~f REGION

Ce,

OREGON DEPARTMENT of
SITE ASSESSMENT ACTION

Facility Name: . Go Uerta~k A-lvM;avrtl

Address: Xco IJ/... R~vtr ~-f-,
(o(fll:l!'4;Q[ 97<97

PRP:
Company:
Name
Address

Acti.on Date:

Report 'l:ype:

l\!lg}qj
~~'t {ketJfl1I1UlJ#M

Prel.iminary Assessment:

state Federal Voluntary PAE XPA

Screening:

« state Federal Spill

Note: Spill screenings may not require strategy Recommendation

Recommended Action:

NFA (Need management approval]

Add to CRL

Add to Inventory

High Priority--Requires immediate response

....K.- Other ( XP Jl
Describe: #i,h fr;or;ty '1

Report Writer:~
lorn...

Headquarters

Transmittal Date(s):

Report Supplement(s):

Sample
Analysis Photos

Operating
Plans

Supplemental Date(s):

Checklist:
>-t strategy Recommendation

--;; Data (if applicable)

-- Site Report .12. <on-I!
Manager's approval:~

JV Letter to RP Y SAPS X Map
Spill Report (if applicab~

Appendix15-001204
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SITE ASSESSMENT PRIORITIZATION SYSTEM (SAPS) - SCORESHEET

r II Y {e. ftlVt1t 'Ilv' tV\..Site Name: U 0 GteA (Act

Site Address: ~ 600 !J, t(iJt( 51
p~(t~C{Jr o~

ECSI Number: ;<I-fLfo

EPA 10Number: -

Site Evaluator: ~N\ GCj~ 1\e..r

Dote: II /lg!99

HIGH MEDIUM LOW NO CONF.
THREAT THREAT THREAT THREAT VALUE

l. Potential to Release
(Route Characteristics)

a. Haz. Sub. Containment 9 6 (j) a ..E..
b. Depth To Aquifer (91 4 2 a

ic. Distance to DW Well 6 4 (J) a
d. Soil Permeability ~ 2 '1 0
e. Distance to Surface Water (9 4 2 a

2. Haz. Sub. CharacterlsHcs

a. Source Quantity 9

~
3 a

b. Toxicity/Persistence 9 3 0
c. Water Solubility 3 1 0

3. Exposure.Potential

a. Groundwater Use 9 6 @ 0 B
b. Land Use/Population 6.. @ 2 0 ic. Surfoce Water Use 9 @l 3 0
d. Sensi11ve Environments @ 4 2 a
e. Direct Contact 6 @ 2 0 u.

4, Evaluator Assessment
@ Bof Threat 13 5 a

- Add the circled numbers to get the toto' SAPS score -

Confirmed Release _ y ~N

Total SAPSScore = bb (out of 100 possible points)
Priority Associated with Score =~ (H M, L)

Appendix15-001206



DISCUSSION:
...

Discuss your overall impression of the threat posed by the site. Include brief discussion of major factors such as
potential or known releases. waste quantity, human and environmental targets, and use of nearby groundwater or
surface water. Also discuss any important factors or considerations not addressed in the SAPS scoresheet. Discuss
whether you feel the SAPS 'score generated for the site reflects the overall threat posed by the site to the surrounding
population and environment.

S-!-o(M. w~+eF 11'01\;+0,; r~ ~Cl~ (JoVJ~ d0cf-J 11L~A I (.Jfl.C--/ Q"'-cL O/Ci. por+- of

po (fbfJ <;:hrfV(H~ T(t vhtJ')qf-;OI\ 9cb~\lZ.vt+- ck~ Ctf (DCC1ho (LS v/: MLJ d~W'rj-

,-/-rQClJf'L I)/- ~ rvLjet+ >;!-e C1(Q ill (oFlr(vs;,,'e -t&.q ev'cJ.A.hvrg polef/.k.d
;"'fD/ch +ror'oA.. H"-L >(-~..z ell ctJj0tc-e-~tI- 'i€J,'4ffi-. ,4 CO'l\fO~;+e 5t((}y1/~ of ~;fl1i1\-t
ct~C('e.J ·h,J fill >...L;(lcY $lt2 h~.ct e(eoJ~h{ J;G2,\-zofvfCHl l>tl\d l.PAHi ;"diCC)+~"i Q,f\. O(ir)ir-€ "o"fre.

1t1+I\.O~'1l~ }1v.- 5"Je >con-d! q ~ CA lI\ed;vrV\. rr, Clr ;0 ; "l hr9h fr"or.'fy fA-
I) rCrt>f>\r"1e v\JeA Jv2 +0 H\.t <;et\S:i+-~,jJl oP C!qvJ~L Of9Q ' \ ; ; I'Il) ;1\.

RECOMMENDATION:

____________ for further cons'derotton

lil Further Action - High Priority

0 Further Action - Medium Priority
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o Recommend proposal on Confirmed Release Ust
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TABLE 1

River Sediment Contaminant Concentrations
Goldendale Aluminum

Apparent

PorUand Harbor

Upstream Goldendale Downstream Sediment
Baseline

Contaminant Units PSY76 Dredge PSY71 PSyn Maximum Value

Composite

Antimony ppm <0.1 0.12 <0.1 <0.1 <5

Arsenic ppm 4 3 4 6 <5

Cadmium ppm 0.3 0.2 0.2 0.1 0.6

Chromium ppm 26 22 26 25 41

Copper ppm 36 29 36 32 60

Lead ppm 48 12 13 15 30

Mercury ppm 0.09 0.06 0.05 <0.05 0.1

Nickel ppm 24 21 23 23 32

Silver ppm 0.4 0.08 0.2 0.2 1.4

Zinc ppm 130 66 66 85 118

bis{2-Ethylhexyl)phthatate ppb 418 160 452 307 390

Bulylbenzylphthalate ppo 25 <20 18 11 <20

OJ- N-BUlylphthalate ppo <10 <20 15 <10 <20

Di-N-Oclylphlhalate ppb <10 <20 21 10 <20

Dibenzofuran ppb <10 180 <10 13 100

Dimelhylphthalate ppb <10 <20 <10 <10 <20

Pentachlorophenol ppo <100 <60 <100 <100 Detect

Phenol ppb <50 <20 <50 <50 <20

LPAHs (total) ppb 90 1706 19 628 700

HPAHs (total) ppb 476 1832 326 1195 2400

DOTs (total) ppb 5 3 <10 3 220

PCBs (total) ppb BB <10 <10 <10 <1BO

Pore Water Organotins (total) ppb <0.025 <0.02 <0.025 <0.025 NA

TOC % 1.7 1.6 1.8 2 2

Sediment Sample Depth em 0-10 0-10 0-10 0-10

100 =Value exceeds Portland Harbor BaseHneValue

I 100 I=Value is Greater than 2X Portland Harbor Baseline Value

NA = not available

PSY sample data from Portland Shipyard (November 9, 1996)

Dredge composite sample collected for Goldendale Aluminum on February 12, 1999
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Toxicity Profiles

Toxicity Summary for
ALUMINUM
NOTE: Although the toxicity values presented in these toxicity
profiles were correct at the time they were produced, these values
are subject to change. Users should always refer to the Thxiclty
Value Database for the currect toxicity values.

• Download a WordPerfect version of this toxicity profile. Please
note that this document has been saved in WordPerfect 5.1/5.2 for
greater accessibility but may have been originally formatted in later
versions of WordPerfect (i.e., WordPerfect 6.1, Suite 7, etc.); therefore,
formatting changes (Le., Contents and Page Numbering) may occur
when downloading this document.

EXECUTIVE SUMMARY
1, INTRODlJc=TIQN
2.METAI3QLISM ANQDISPQSITION

2.lABSQRPTION
2.2 DISTRIBUTION
2,3 MgTABOLISM
2.-1- EXCRETION

J. NONCAI\CINOGENIc;: HEALTH EfFECTS
3. l ORAL EXPOS URES
3,2 INHALATIONJ~XPOSLJRES
3.3 OTHERROUTI;:S OF EXPOSJ)RE
3,4TARGET ORGA,NS/CRITICA~EFFECTS

4. CARCINOGENICITY
4,IQRAl,. EXPQSURgS
4.2 INHALATION EXPOSURES
4.3 QIHER ROUTES OF EXPOSURE
·-L4 EPAWEIGHT-OF-gYIDENc::E
4.5 C'\R~INOGJ~NICIIY_S_LOPJ~ FACTORS

5. REFERENCES

September 1993

http://risk.lsd.omI.govftox/profiles/aluminum. shtml 04/1912000
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Prepared by Cheryl B. Bast, Chemical Hazard Evaluation Group,
Biomedical Environmental Information Analysis Section, Health

'"Sciences Research Division, " Oak Ridge, Tennessee.

Prepared for OAK RIDGE RESERVATION ENVIRONMENTAL
RESTORATION PROGRAM.

*Managed by Martin Marietta Energy Systems, Inc., for the U.S.
Department of Energy under Contract No. DE-AC05-840R21400.

EXECUTIVE SUMMARY
Aluminum is a silver-white flexible metal with a vast number of uses. It
is poorly absorbed and efficiently eliminated; however, when
absorption does occur, aluminum is distributed mainly in bone, liver,
testes, kidneys, and brain (ATSDR, 1990).

Aluminum may be involved in Alzheimer's disease (dialysis dementia)
and in Amyotrophic Lateral Sclerosis and Parkinsonism-Dementia
Syndromes of Guam (Guam ALS-PD complex) (ATSDR, 1990; Goyer,
1991). Aluminum content of brain, muscle, and bone increases in
Alzheimer's patients. Neurofibrillary tangles (NFTs) are found in
patients suffering from aluminum encephalopathy and Alzheimer's
disease. Symptoms of "dialysis dementia" include speech disorders,
dementia, convulsions, and myoclonus. People of Guam and Rota have
an unusually high incidence of neurodegenerative diseases. The
volcanic soil in the region of Guam where the high incidence of ALS
PD occurs contains high levels of aluminum and manganese.
Neurological effects have also been observed in rats orally exposed to
aluminum compounds.

The respiratory system appears to be the primary target following
inhalation exposure to aluminum. Alveolar proteinosis has been
observed in guinea pigs, rats, and hamsters exposed to aluminum
powders (Gross et aI., 1973). Rats and guinea pigs exposed to
aluminum chlorohydrate exhibited an increase in alveolar macrophages,
increased relative lung weight, and multifocal granulomatous
pneumonia (Cavender et aI., 1978).

No decrease in reproductive capacity, hormonal abnormalities, or
testicular histopathology was observed in male rats exposed to
aluminum in drinking water for 90 days (Dixon et al., 1979).

However, male rats exposed to aluminum (as aluminum chloride) via
gavage for 6 months exhibited decreased spermatozoa counts and
sperm motility, and testicular histological and histochemical changes
(Krasovskii et al., 1979).

http://risk.lsd.oml.gov/toxlprofiles/aluminum.shtml 04/1912000
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Subchronic and chronic reference doses and reference concentrations
have not been derived for aluminum.

Male rats exposed to drinking water contammg aluminum (as
aluminum potassium sulfate) for a lifetime exhibited increases in
unspecified malignant and nonmalignant tumors (Schroeder and
Mitchener, 1975a), and similarly exposed female mice exhibited an
increased incidence of leukemia (Schroeder and Mitchener, 1975b).
Rats and guinea pigs exposed via inhalation to aluminum chlorohydrate
developed lung granulomas (Cavender et al., 1978), while
granulomatous foci developed in similarly exposed male hamsters
(Drew et al., 1974).

The U.S. EPA has not evaluated aluminum or aluminum compounds
for carcinogenicity, and a weight-of-evidence classification is currently
not assigned.

1. INTRODUCTION
Aluminum (CAS registry number 7429-90-5) is a silver-white, flexible
metal (ATSDR, 1990). It makes up about 8% of the earth's crust in
undecomposed rock fragments and in secondary aluminosilicate clays.
The aluminum content of seawater ranges from 3 to 2400 ppb
(Venugopal and Luckey, 1978). Until recently, aluminum has existed in
forms not available to humans and most other species. However, acid
rain has increased the availability of aluminum to biological systems
and has resulted in destructive effects on fish and plant species. It is
unknown if humans are susceptible to this increased bioavailability
(Goyer, 1991). Aluminum is not an essential clement for mammals
(Venugopal and Luckey, 1978).

Aluminum metal is used as a structural material in the construction,
automotive, and aircraft industries, in the production of metal alloys,
and in the electrical industry in power lines, insulated cables and
wiring. Other uses of aluminum metal include cooking utensils,
decorations, fencing, highway signs, cans, food packaging, foil, and
dental crowns and dentures (ATSDR, 1990).

Aluminum compounds and materials also have a number of uses.
Aluminum powder is used in paints and fireworks, and natural
aluminum minerals are used in water purification, sugar refining, and in
the brewing and paper industries. Aluminum borate is used in the
production of glass and ceramics, and aluminum chloride is used to
make rubber, lubricants, wood preservatives, and cosmetics. Aluminum
chlorohydrate is the active ingredient in antiperspirants and deodorants,
while aluminum hydroxide is used as a pharmaceutical to lower plasma
phosphorus levels of patients with kidney failure. Aluminum silicate is

http://risk.lsd.oml.gov/tox/profiles/aluminum.shtml 04/19/2000
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a component of dentalcement, and various other aluminum compounds
are used as tanning agents in the leather industry, and as components of
veterinary medicines, glues, and disinfectants (ATSDR, 1990).

2. METABOLISM AND
DISPOSITION

2.1. ABSORPTION

In mammals, gastrointestinal absorption of ingested aluminum is poor
due to the conversion of aluminum salts into insoluble aluminum
phosphate in the digestive tract. This is the result of pH changes and the
presence of phosphate in the diet (Venugopal and Luckey, 1978).
Absorption from oral exposure is also affected by the chemical form of
the aluminum, vitamin D, parathyroid hormone, and other ions
(ATSDR, 1990). At high doses, such as 200 mg aluminum/kg as Alz""

(SO4)3' intestinal absorption in rats has been shown to be 10% (Kortus,

1967). Aluminum compounds can affect absorption of other elements
in the gastrointestinal tract; aluminum inhibits fluoride absorption and
may decrease the absorption of calcium and iron compounds. It may
possibly decrease the absorption of cholesterol by forming an
aluminum pectin complex that binds fats to nondigestable vegetable
fibers (Nagyvary and Bradbury, 1977). Absorption from intramuscular,
subcutaneous, and peritoneal cavity injection of aluminum compounds
is slow, occuning mainly through phagocytosis by macrophages
(Venugopal and Luckey, 1978). When aluminum compounds are
intravenously injected, a small portion of ionic aluminum is bound to
albumin and is transported out of the blood into soft tissues, including
the brain. Following inhalation, most insoluble aluminum salts are
retained in the lung, while soluble compounds are slowly absorbed into
the blood. Aluminum measured in the lung tissue of aluminum refinery
workers increases with duration of exposure (Venugopal and Luckey,
1978). Aluminum is not readily absorbed through the skin (Venugopal
and Luckey, 1978).

2.2. DISTRIBUTION

Following absorption, aluminum is distributed mainly in the skeleton,
liver, testes, kidneys, and brain, and in smaller amounts in other soft
tissues (Venugopal and Luckey, 1978). Retention of aluminum in bone
is prolonged; however, it is transient in soft tissues. Renal failure
increases aluminum deposition in the bone (Thurston et aI., 1972). Rats
fed diets containing aluminum hydroxide exhibited increased aluminum
levels in bone, muscle, and kidneys. Aluminum concentrations in these
tissues decreased 3 days after withdrawal of aluminum hydroxide from
the diet (Greger and Donnaubauer, 1986). There is limited evidence to

http://risk.lsd.oml.gov/toxlprofiles/aluminum.shtml 0411912000
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suggest that aluminum administered orally to rabbits can cross the
placenta, accumulate in the fetus, and be transferred to the neonate via
milk (Cranmer et al., 1986; Yokel and McNamara, 1985). When
aluminum hydroxide was injected intraperitoneally in rats, the highest
aluminum concentration was observed in the liver. High aluminum
levels were also observed in muscle, brain, bone, and heart (Berlyne et
al., 1972). Following inhalation exposure, aluminum accumulates in the
lungs as particulates of poorly soluble compounds (Ganrot, 1986).

2.3. METABOLISM

Aluminum, itself, does not undergo metabolism in that it is absorbed
and excreted unchanged. However, it is found attached to other
chemicals, and these moieties can change within the body. The
aluminum ion is easily bound to many substances and structures in the
organism, and its fate is determined by its affinity to each of the li,jands
and their metabolism (ATSDR, 1990).

2.4. EXCRETION

In orally exposed humans, absorbed aluminum is eliminated through
the urine, and unabsorbed aluminum is excreted in the feces (ATSDR,
1990), while in dogs and pigs injected with aluminum, the major
excretion route is the kidney (Kolvalchik et aI, 1978; Monteagudo et al,
1988). After inhalation exposure to aluminum, the urine is the major
route of excretion (ATSDR, 1991). Small amounts of aluminum may
also be excreted through sweat (Venugopal and Luckey, 1978).

3. NONCARCINOGENIC
HEALTH EFFECTS

3.1. ORAL EXPOSURES

3.1.1. Acute Toxicity

3.1.1.1. Human

No information was available regarding the acute toxicity of aluminum
in humans.

3.1.1.2. Animal

Due to the poor absorption and efficient excretion of aluminum, acute
oral toxicity is observed only after relatively large doses. The LDso for

aluminum nitrate in rats is 261 mg aluminum/kg (Llobet et al., 1987),

http://risk.lsd.ornl.gov/toxlprofiles/aluminum.shtml 04/19/2000
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and the LDso for aluminum chloride in mice is 770 mg aluminum/kg

(Ondreicka et al., 1966).

3.1.2. Subchronic Toxicity

3.1.2.1. Human

Greger and Baier (1983) gave 4 healthy men a control diet containing
4.6 mg aluminum/day for 20 days, while 4 other men received a test
diet of 125 mg aluminum/day as aluminum lactate. The diets were then
exchanged for an additional 20 days, and each subject acted as his own
control. Fecal, urine, and serum albumin measurements indicated that
absorption and rapid excretion occurred. No adverse effects were
observed.

3.1.2.2. Animal

Male rats and male guinea pigs were given 0, 6, 17, or 50 mg
aluminum/kg/day as aluminum chloride in water by gavage for 20-30
days. Male rabbits were similarly exposed to 0, 3, 9, or 27 mg
aluminum/kg/day (Krasovskii et al., 1979). Decreased serum alkaline
phosphatase activity was observed at ~ 17 mg/kg/day in the rats and
guinea pigs, and ~ 9 mg/kg/day in the rabbits. Serum ATP, ADP, and
AMP levels were decreased at ~ 17 mg/kg/day in the rats and guinea
pigs, and 2': 27 mg/kg/day in the rabbits. Rats were also similarly
exposed to 0.0025, 0.25, or 2.5 mg aluminum/kg/day for 6-12 months
(Krasovskii et al., 1979). Decreased serum alkaline phosphatase and
decreased motor reflexes were observed at the high dose. Alkaline
phosphatase activity was also decreased at 0.25 mg/kg, but only during
the first month of exposure. Eight male Fischer rats and eight female
Sprague-Dawley rats were fed a diet containing 0.2% aluminum (as
aluminum chloride) for 12 weeks (Commissaris et al., 1982).
Significantly decreased locomotor activity was observed in the female
rats, while the males exhibited a trend in this effect. Sprague-Dawley
rats administered 0.1% aluminum (as aluminum chloride) for 11
months exhibited decreased locomotor activity and learning
(Commissaris et aI., 1982).

3.1.3. Chronic Toxicity

3.1.3.1. Human.

Aluminum may be involved in Alzheimer's disease, "dialysis
dementia", and Amyotrophic Lateral Sclerosis and Parkinsonism
Dementia Syndromes of Guam (Guam ALS-PD complex) but the
causal link between aluminum and these diseases is tenuous at best
(ATSDR, 1990; Goyer, 1991). Increased amounts of aluminum have
been observed in the brains of persons dying of Alzheimer's disease,
however aluminum content varies greatly in these patients. Also,

http://risk.lsd.ornl.gov/tox/profiles/aluminum.shtml 0411912000
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neurofibrillary tangles (NFTs) are found in patients suffering from
aluminum encephalopathy and Alzheimer's disease. The formation of
NFfs is associated with loss of synapsis and atrophy of the dendritic
tree (Goyer, 1991). Although Alzheimer's patients often have more
aluminum than usual in the NFfs, there are no significant differences
between Alzheimer's patients and controls in the aluminum content of
hair, serum or spinal fluid (Shore and Wyatt, 1986). This may indicate
that Alzheimer's patients have a decreased blood-brain barrier for
aluminum that may be the result of genetic factors, viral, or immune
mediated damage (Goyer, 1991). "Dialysis dementia" occurs in patients
on renal dialysis who receive large amounts of aluminum orally or
intravenously (ATSDR, 1990; Goyer, 1991). Symptoms include speech
disorders, dementia, convulsions, and myoclonus. These symptoms
usually occur after 3 to 7 years of dialysis treatment and may be due to
aluminum intoxication. Aluminum content of brain, muscle, and bone
increases in these patients (Goyer, 1991).

People of Guam and Rota have an unusually high incidence of
neurodegenerative diseases associated with nerve cell loss and
neurofibrillary degeneration of the Alzheimer type termed Amyotrophic
Lateral Sclerosis and Parkinsonism-Dementia Syndromes of Guam
(Guam ALS-PD complex). The volcanic soil in the region of Guam
where the high incidence of ALS-PD occurs, contains high levels of
aluminum and manganese and low levels of calcium and magnesium. It
is hypothesized that low calcium and magnesium intake induce
secondary hyperparathyroidism resulting in an increase in aluminum
and other toxic metals. It is unknown how aluminum enters the brains
of the ALS-PD patients (Goyer, 1991).

3.1.3.2. Animal

Aluminum chloride was administered to groups of 10 mice at
concentrations of 0 or 19.3 mg aluminum/kg/day in drinking water in a
3 generation study (Ondreicka et al.,1966). The parental generation was
treated for 180-390 days, and weanlings were similarly treated from 4
weeks of age. Decreased body weight was observed in the second and
third generations; however, the significance of this effect is difficult to
assess since food consumption was not reported. Zero or 5 ppm
aluminum (as aluminum chloride) was administered to 52 Long-Evans
rats/sex (Schroeder and Mitchener, 1975a) and 54 Swiss mice/sex
(Schroeder and Mitchener, 1975b) for life. No adverse effects were
observed in either species.

3.1.4. Developmental and Reproductive Toxicity

3.1.4.1. Human

No information was available regarding the developmental and
reproductive toxicity of aluminum in humans.

http://risk.lsd.oml.govltoxlprofiles/aluminum.shtml 04/1912000

Appendix15-001228



Appendix15-001229



RAIS: Aluminum (7429-90-5) Page 8 of 16

3.1.4.2. Animal

Dixon et aI. (1979) exposed male Sprague-Dawley rats (311group) to 0,
5, 50, or 500 mg aluminumIL (as aluminum chloride) in drinking water
for 30, 60, or 90 days. Seven rats from each group were sacrificed at
each time point for hormone determination and histological
examination of the testes. The remaining males from each group were
mated after 90 days of treatment; a different female was paired with
each male every 7 days for a total of 70 days. No adverse effects were
observed. Krasovskii et al. (1979) exposed male rats to 0, 0.025, 0.25 or
2.5 mg aluminum/kg/day (as aluminum chloride) by gavage for 6
months. Decreased spermatozoa counts and sperm motility, and
testicular histological and histochemical changes were observed at 2.5
mg/kg/day. As described in section 3.1.3.2, Ondreicka et al. (1966)
administered aluminum chloride in drinking water to groups of 10 mice
at concentrations of 0 or 19.3 mg aluminum/kg/day for 3 generations.
Decreased body weight was observed in the second and third
generations; however, food consumption was not reported so this effect
may not be significant.

3.1.5. Reference Dose

3.1.5.1. Subchronic

An oral, subchronic reference dose has not been calculated for
aluminum.

3.1.5.2. Chronic

An oral, chronic reference dose has not been calculated for aluminum.

3.2. INHALATION EXPOSURES

3.2.1. Acute Toxicity

3.2.1.1. Human

No information was available regarding the acute toxicity of aluminum
in humans.

3.2.1.2. Animal

No information was available regarding the acute toxicity of aluminum
in animals.

3.2.2. Subchronic Toxicity

http://risk.lsd.oml.gov/toxlprofiles/aluminum.shtml 04/1912000
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3.2.2.1. Human

No information was available regarding the subchronic toxicity of
aluminum in humans.

3.2.2.2. Animal

Gross et al. (1973) exposed groups of 14-30 guinea pigs, rats, and
hamsters to metallic aluminum powders at air concentrations of 15,30,

50, or 100 mg/rrr', 6 hours/day,S days/week for 6 months. Alveolar
proteinosis was observed in all 3 species. Groups of 35 Fischer rats/sex

and 35 Hartley guinea pigs/sex were exposed to 0.25,2.5, or 25 mg/m3

aluminum chlorohydrate, 6 hours/day, 5 days/week, for 6 or 12 months
(Cavender et aI., 1978). At 6 months (in both species), alveolar
macrophages were increased at all dose levels. Decreased body weight,
increased relative lung weight, and multifocal granulomatous

pneumonia were observed at 25 mg/rrr'. At 12 months granulomas were"

observed in the lungs of both species exposed to 25 mg/rrr'.

3.2.3. Chronic Toxicity

3.2.3.1. Human

Pulmonary fibrosis has been associated with occupational exposure to
aluminum powder and dust (ATSDR, 1990; U.S. EPA, 1987).
However, this association is inconclusive because of concurrent
exposure to other irritants, cigarette smoking, or previous occupational
exposures. The U.S. EPA reports that there is no evidence of fibrogenic
activity of aluminum at exposure levels recommended by the ACGIH

(10 mg/m' for dust and 5 mg/rrr' for powder) and classifies aluminum
dust and powder as inert particles (U.S. EPA, 1987). Workers were

treated with 350 mg/nr' of respirable alumina powder for 10
minutes/day as a treatment for silicosis (Stokinger, 1981). Over
42,000,000 treatments were given over a 27-year period, and no adverse
effects were observed.

3.2.3.2. Animal

Pigott et al. (19.81) exposed a group of 50 Aderly Park rats to 2.18

mg/m3 aluminum fibers, 6 hours/day, 5 days/week for 86 weeks. Slight
increases in alveolar macrophages and irritation of the nasal passages
were observed. However, these responses are typical of exposure to
inert, irritant particles, and rims may be due to physical irritation rather
than the composition of the aluminum itself.

3.2.4. Developmental and Reproductive Toxicity

http://risk.lsd.oml.gov/toxlprofiles/aluminum.shtml 0411912000
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3.2.4.1. Human

No information was available regarding the developmental and
reproductive toxicity of aluminum in humans.

3.2.4.2. Animal

No information was available regarding the acute developmental and
reproductive toxicity of aluminum in animals.

3.2.5. Reference Concentration

3.2.5.1. Subchronic

An inhalation, subchronic reference concentration has not been
calculated for aluminum.

3.2.5.2. Chronic

An inhalation, chronic reference concentration has not been calculated
for aluminum.

3.3. OTHER ROUTES OF EXPOSURE

3.3.1. Acute Toxicity

3.3.1.1. Human

Aluminum compounds are used in antiperspirant. products without
harmful effects to the skin or other organs. However, some people are
unusually sensitive to these products and may develop skin rashes
(ATSDR, 1990). Children who had injections of vaccines or allergens
in an aluminum-based vehicle showed hypersensitivity to aluminum
chloride in a patch test (ATSDR, 1990).

3.3.1.2. Animal

Mice, pigs, and rabbits exhibited skin hyperplasia, microabscess
formation, dermal inflammatory cell infiltration, and ulceration from
the dermal application of 10% aluminum chloride and aluminum nitrate
applied for 5 days. No effects were observed with similarly applied
aluminum sulfate, hydroxide, chlorohydrate, or acetate (Lansdown,
1973).

3.3.2. Subchronic Toxicity

3.3.2.1. Human

http://risk.lsd.oml.gov/tox/profiles/aluminum.shtml 0411912000
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No information was available regarding the subchronic toxicity of
aluminum by other routes of exposure in humans.

3.3.2.2. Animal

No information was available regarding the subchronic toxicity of
aluminum by other routes of exposure in animals.

3.3.3. Chronic toxicity

3.3.3.1. Human

No information was available regarding the chronic toxicity of
aluminum by other routes of exposure in humans.

3.3.3.2. Animal

No information was available regarding the chronic toxicity of
aluminum by other routes of exposure in animals.

3.3.4. Developmental and Reproductive Toxicity

3.3.4.1. Human

No information was available regarding the developmental and
reproductive toxicity of aluminum by other routes of exposure in
humans.

3.3.4.2. Animal

No information was available regarding the developmental and
reproductive toxicity of aluminum by other routes of exposure in
animals.

3.4. TARGET ORGANS/CRITICAL
EFFECTS

3.4.1. Oral Exposures

3.4.1.1. Primary Target Organs

Central Nervous System: Aluminum may be involved in Alzheimer's
disease, "dialysis dementia", and Amyotrophic Lateral Sclerosis and
Parkinsonism-Dementia Syndromes of Guam (Guam ALS-PD
complex). Increased amounts of aluminum have been observed in the
brains of persons dying of Alzheimer's disease and neurofibrillary

http://risk.lsd.oml.gov/tox/profiles/aluminum.shtml 04/19/2000
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tangles (NFfs) are found in patients suffering from aluminum
encephalopathy and Alzheimer's disease. Significantly decreased
locomotor activity was observed in female rats fed aluminum in the diet
for 12 weeks, and Sprague-Dawley rats administered aluminum for 11
months exhibited decreased locomotor activity and learning.

3.4.1.2. Other Target Organs

Reproductive System: Male rats exposed to aluminum chloride by
gavage for 6 months exhibited decreased spermatozoa counts and
sperm motility, and testicular histological and histochemical changes.

3.4.2. Inhalation Exposures

3.4.2.1. Primary Target Organs

Respiratory System: Alveolar proteinosis was observed in guinea pigs,
rats, and hamsters exposed to aluminum powders for 6 months. Rats
and guinea pigs exposed to aluminum chlorohydrate for 6 months
exhibited an increase in alveolar macrophages, increased relative lung
weight, and multifocal granulomatous pneumonia. After 12 months
exposure, granulomas were observed in the lungs of both rats and
guinea pigs.

4. CARCINOGENICITY

4.1. ORAL EXPOSURES

4.1.1. Human

No information was available regarding the carcinogenicity of
aluminum by the oral route in humans.

4.1.2. Animal

Schroeder and Mitchener (1975a) exposed Long-Evans weanling rats
(52/sex) to drinking water containing 5 mgIL aluminum (as aluminum
potassium sulfate) for life. Specific tumor types were not specified; the
incidence of total tumors was 13/25 in treated males and 4/26 in control
males. The incidence of malignant tumors was 6/25 in treated males
and 2/26 in control males. In another study, groups of 54 Swiss
mice/sex were given 5 mg aluminumIL (as aluminum potassium
sulfate) in the drinking water for life (Schroeder and Mitchener,
1975b). The incidence of leukemia in treated females was 10/41, while
the incidence in control females was 3/47.

4.2. INHALATION EXPOSURES

http://risk.lsd.oml.gov/toxlprofiles/aluminum.shtml 04/1912000
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4.2.1. Human

No information was available regarding the carcinogenicity of
aluminum by the inhalation route in humans.

4.2.2. Animal

Rats and guinea pigs (35/sex/group) were exposed to 0.25. 2.5. or 25

mg/rrr' of aluminum chlorohydrate, 6 hours/day, 5 days/week for 6-12
months (Cavender et al., 1978). Lung granulomas were observed in

both species following exposure to 25 mg/rrr' for 6 months and 2.5

mg/rrr' for 12 months. Drew et al. (1974) exposed male hamsters to 52

mg/m' aluminum chlorohydrate, 6 hours/day, 5 days/week for 20 or 30
exposures. Granulomatous foci developed at the bifurcation of the
bronchioalveolar ducts,

4.3. OTHER ROUTES OF EXPOSURE

4.3.1. Human

No information was available regarding the carcinogenicity of
aluminum by the other routes of exposure in humans.

4.3.2. Animal

No information was available regarding the carcinogenicity of
aluminum by other routes of exposure in animals.

4.4. EPA WEIGHT-OF-EVIDENCE

4.4.1. Oral

No weight-of-evidence classification has been assigned.

4.4.2. Inhalation

No weight-of-evidence classification has been assigned.

4.5. CARCINOGENICITY SLOPE
FACTORS

4.5.1. Oral

An oral carcinogenicity slope factor has not been derived for aluminum.

http://risk.lsd.oml.gov/tox/profiles/aluminum.shtml 04/19/2000
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An oral carcinogenicity slope factor has not been derived for aluminum.
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State of Oregon

Department of Environmental Quality Memorandum

To:

From:

Subject:

File

Tom Gainer, Project Manager
Rod Struck, Peer Review

Strategy Recommendation Update
Goldendale Alumina Unloading Facility
2600 N. River Street, Portland, OR

Date: July 25, 2001

Goldendale Aluminum Company (Goldendale) conducted an Expanded Preliminary Assessment
(XPA) at their Alumina Unloading Facility as recommended in the Oregon Department of
Environmental Quality's (DEQ) November 18, 1999 Strategy Recommendation. This memo
supercedes DEQ's 1999 Strategy Recommendation and describes the basis for DEQ's
conclusions after reviewing Goldendale's XPA documents. Th ~ primary focus of the XPA was
to determine if the subject site contributed to sediment contamination or is a current source of
sediment contamination- primarily polycyclic aromatic hydrocarbons (PAHs) - observed
adjacent to the site in samples collected for maintenance dredging by Goldendale in 1999.

Upland Site
The 8-acre facility is located at river mile 10, approximately one-half mile upstream from the
southern extent of the Portland Harbor study area, and is surrounded on three sides by the Union
Pacific Railroad Albina Yard (Figure 1). The property has been used since 1957 by various
companies to transfer alumina from ocean-going ships to railcars. The current facility was
constructed in 1982 and the current owners have operated the facility since 1987. Prior to 1957,
the northern portion of the property was undeveloped, and grain shipment operations were
located on the southern portion of the property from about 1936 to 1966.

The facility has an NPDES General Permit 1200Z for three storm water outfalls to the
Willamette River. Lead, zinc, and oil/grease have been detected in storm water monitoring data
from 1994-1999. The facility received a Notice of Noncompliance from DEQ dated January 2,
1996 for elevated levels of oil/grease, and their November 1998 and June 1999 storm water
monitoring data showed continued oil/grease concentrations at three to nine times the permitted
level. The source of oil/grease contamination is unknown but may be associated with leaks from
trains and/or maintenance activities. Lead and zinc concentrations were below the storm water
permit benchmarks but occasionally exceeded chronic freshwater Ambient Water Quality Criteria.

Storm water was sampled twice from the NPDES monitoring point as part of the XPA. Results
from January and May 2001 samples (Tables 1 and 2, respectively) showed trace to non-detectable
levels of oil/grease and polycyclic aromatic hydrocarbons (PAHs). This data suggests that there
does not appear to be a significant current source of petroleum contaminants in storm water that
would likely result in contaminant accumulation in adjacent sediment. Goldendale maintains that
previous detections of contaminants in stormwater were from asphalt paving at the facility.
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Two 1,000-gallon underground storage tanks (USTs) located about 100 feet from the Willamette
River were removed from the property in 1981; there are no records ofthese removals. A 1,000
gallon gasoline UST and a 1,000-gallon diesel UST were installed in 1981 and removed in 1989
with no visual or analytical evidence of leakage to surrounding soil.

While there are no groundwater monitoring wells on site, there have been no documented spills
on the subject property and no other sources of potential groundwater contamination were
identified. Therefore, the subject site does not appear to have significant subsurface source areas
of petroleum hydrocarbon contamination that could be discharging to the Willamette River.

A 1993 Phase I Environmental Site Assessment (ESA), a 1996 Environmental Compliance
Review, and a 1998 Phase I ESA and Environmental Compliance Review Update conducted for
Goldendale reveled no substantial environmental issues for the subject property.

Potential Offsite Sources
The XPA identified several potential offsite sources of observed sediment contamination
adjacent to the subject property (Figure 2), including:

• 1991 spill of 8,000 gallons of bunker C fuel during refueling of a ship docked at the
Goldendale facility, while being fueled by a barge via transfer hose.

• Storm water outfall from the UPRR property that discharges to the Willamette River in the
northern portion of the subject property. .

• Other potential pathways for contamination from the UPRR property that could be impacting
river sediment.

• City of Portland combined storm sewer outfall (CSO #47) that discharges just north of the
Goldendale property.

These potential offsite sources were not further evaluated in the XPA, except that a sediment
sample was collected adjacent to the UPRR storm water outfall (see following discussion).

Willamette River Sediment
Maintenance dredging has been conducted adjacent to the facility's dock under US Army Corps
of Engineer permits in 1981, 1991, and 2000. The first two dredgings were to 40 feet and the
most recent event was to 38 feet below the mean low water level. Sediment dredged in October
2000 was disposed of in the Wasco Landfill near The Dalles, Oregon.

In preparation for the recent maintenance dredging event, Goldendale collected three sediment
samples adjacent to their dock on February }2, 1999 prior to dredging. Analytical results from a
composite of the three samples show elevated levels of dibenzofuran and low molecular weight
polynuclear aromatic hydrocarbons (LPAHs). The LPAH concentration was over twice the
Portland Harbor baseline level. This data was part of the basis for DEQ's recommendation to
conduct an XPA on the upland site.
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Goldendale collected five discrete pre-dredging (June 2000) and two discrete post- dredging
(December 2000) sediment samples from the top one foot of sediment. Of the pre-dredging
samples (Figure 3), only one sample, collected near the southern end of the dock, showed
concentrations of LPAHs and HPAHs that exceeded the Portland Harbor baseline levels (by
about four times; see Table 3). Three of the pre-dredging samples showed up to nine PAH
constituents that exceeded the lower value of the available published NOAA SQuiRT freshwater
sediment screening criteria and the published so called "consensus" criteria presented in
McDonald, Berger, and Ingersoll, 2000. While this data documents PAH sediment
contamination, the source is not known. No elevated levels of metals, pesticides, or
polychlorinated biphenyls (PCBs) were observed in the pre-dredging samples.

Of the post-dredging samples (Figure 4), only one of the two samples collected adjacent to the
dock showed concentrations of LPAHs and HPAHs that exceeded the Portland Harbor baseline
levels (by about 8-16 times; see Table 4). This contamination, dominated by HPAHs, may be
related to the 1991 bunker C spill. During the post-dredging sediment sampling, Goldendale also
collected one near surface sediment sample in the vicinity of the UPRR storm water outfall
located in the northern portion of the subject site but outside of the dredging area. Analytical
results indicated that this UPRR outfall does not appear to be a significant current source of
PAHs. All three post-dredging sediment samples showed up to ten PAH constituents that
exceeded the lower value of the available published NOAA SQuiRT freshwater sediment
screening criteria and the published so called "consensus" criteria presented in McDonald,
Berger, and Ingersoll, 2000.

Conclusions
The following conclusions are based on review of DEQ files and information prepared as part of
Goldendale's XPA:

• sediment contamination adjacent to the site in the vicinity of the facility's dock
consists primarily of PAHs;

• there does not appear to be an upland source of PAH contamination at the Goldendale
facility;

• alumina unloading operations at the subject property do not appear to be a significant
source of petroleum hydrocarbons to the Willamette River;

• there are several current and historical potential offsite sources ofPAH sediment
contamination observed adjacent to the facility, including a 1991 bunker C release
during ship refueling from a barge; and

• the upland site does not appear to be a current source of sediment contamination.

Recommendations
• Submit this site for US EPA and trustee review in the Portland Harbor program.
• Issue a no further action letter for the upland subject site.
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Project Submittals
Preliminary Assessment, March 2000
Sediment Results, June 2000
Preliminary Assessment and Dredging Sampling Results, March 2001
Stonnwater Analytical Results, June 2001

Attachments: Four Tables
Four Figures
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TABLE I
Slormwater Analytical Results
Goldendale Aluminum Company, December 2000 Sampling

PREUMINAlW ASSESSMENT ANO OREDGING SAMPUNG RESULTS

-::;.~

-#--.;;.

Analyte Unit

Naphthalene ppb

2-Methylnaphthalene ppb

2-Chforonaphthalene ppb

Acenaphthylene ppb

Acenapthene ppb

Fluorene ppb

Phenanthrene ppb

Anthracene ppb

Fluoranthene ppb

Pyrene ppb

Benz(a)anlhracene ppb

Chrysene ppb

Benzo(b )f1uoranlhene ppb

Benzo(k)fl uoranthene ppb

Benzo(a)pyrene ppb

Indeno( 1,2,3-cd)pyrene ppb

Oibenz(a,h)anthracene ppb

Be.-;zo(g,h,l)perylene ppb

Oil and Grease ppm

MOL =method detection limit
MhL =method reporting limit
NO =nondetect
ppb =parts per billion

;

Result

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

MDL

0.097

0.062

0.02

0.028

0.029

0.047

0.059

0.018

0.041

0.045

0.096

0.058

0.037

0.051

0.042

0.021

0.047

0.021

MRL

5
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--------..~~.-----------~I------
TABLE J; STORMWATER ANALYTICk.. i=lESULTS- SAMPLE #2 I

Goldendale Alumina Unloading Facility, Portland, OR

Parameter

Oil and Grease

PAH Analytes

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benzo(a)anthracene

Chrysene,

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene
-- ---- ,_. _._.-

Indeno(1,2,3-cd)pyrene

Oibenzo(a,h)anthracene

Benzo(g,h,i)perylene

Sample Result Reporting Limit Permit Limit (mgIL)
(mglL) (mgIL)

~ 0.0025 10

Lf,J.

Sample Result Reporting Limit Fre'Sh Acute Fresh Chronic
(uglL) (uglL) Criteria (uglL) Criteria (ug/L)

0.051 0.030 2300 620

NO 0.030

NO 0.030 1700 520

0.044 0.030

0.277 0.030

NO 0.030

0.340 0.030 3980

0.296 0.030

0.151 0.030

0.197 0.030

0.293 0.030

0.113 0.030

0.179 0.030

0.133 0.030

0.043 0.030

0.177 0.030

. . ~ ..

~~i~tt~jtJft~~i~~~ih'tii~ifl~~i~t'z1;~~f1~lji1fl~iti~~~~~!~~~ilim

-r-.'-0' ::".
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TABLE 3 J~ ~
Phase I Analytical Results - Prc~ O,e~'J"l~ r
Goldendale Aluminum Company, June 2000 Sampling

Goldendale Dock Samples

MDU Reference
Analyte Unit MRL GAC-001 GAC-002 GAC-003 GAC-004 GAC-005 Sample

Metals

Aluminum ppm 30700 37100 33300 35400 34000 27100

Antimony ppm 0.18 0.14 0.15 0.12 0.12 0.29

Arsenic ppm 2.9 3.7 3.4 3.7 3.8 9.9

Cadmium ppm 0.17 0.16 0.17 0.17 0.17 1

Chromium ppm 21.3 25.2 24 25.2 23.5 22

Copper ppm 31.6 34 32.5 32.9 32.3 32.3

Lead ppm 13.3 11.5 12.4 12.6 11.6 24.2

Marcury ppm NO NO NO NO NO NO

Nickel ppm 19.2 21.9 20.9 21.5 21.1 19.3

Silver ppm 0.19 0.18 0.18 0.17 0.15 0.19
~

Zinc ppm 68.5 70.8 71.7 73.1 70.8 155

Tri-n-butyltln Calion ppb 9.3 7.6 36 19 6.3 3.2

2 POXl0106il0029.00c

r;

~.

"
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PREUMINARV ASSESSMENT AND DREDGING SAMPUNG RESULTS

""
!

TABLE 3

I
Phase I Analytical Results
Goldendale aluminum Company. June 2000 Sampling

Goldendale Dock Samples

I MDU Reference
Analyte Unit MRL GAC-001 GAC-002 GAC-OOS GAC-004 GAC-005 Sample

LPAHs MOL

I Naphthalene ppb 1 19 3 5 7 1 2

Benzoic Acid ppb 20 90 NO NO NO NO 70
Hexach 10robutadiene ppb 2 NO NO NO NO NO NO

I Acenaphlhylene ppb 1 9 1 2 2 NO 1

Dimethyl Phthalate ppb 1 NO NO NO NO NO NO

Acenapthene ppb 3 120 6 17 38 NO NO

~
Fluorene ppb 1 170- 5 19 48 1 1

Diethyl Phthalate ppb 1 1 2 1 NO 1 1

N-Nitrosodiphenylamine ppb 2 NO NO NO NO NO NO

I Hexachlorobenzene ppb 1 NO NO NO NO NO NO

Pentachlorophenol ppb 9 NO NO NO NO NO NO

Phenanthrene ppb 2 2200~ 33 110- 370 - 8 10

I Anthracene ppb 1 430- 5 17 25 2 3

Di-n-butyl Phthalate ppb 2 4 4 4 4 13 2
Total LPAHs 3043 59 175 494 26 90

I HPAHs MOL

Fluo ranthene ppb 1 3000- 69 200 - 640 - 19 28

Pyrene ppb 1 2300 ~ 55 - 160 - 380 - 18 32

I Benz(a)anthracene ppb 1 740- 19 77- 89- 8 16

Chrysene ppb 1 900 - 26 78 - 74- 12 23

Benzo(b )fluoranthene ppb 1 720 24 95 66 10 22

I Benzo(k)fluoranthene ppb 1 540 14 52 42 7 16

Benzo(a)pyrene ppb 1 640- 16 70 - 45 - 8 23

Indeno( 1,2.3-cd)pyrene ppb 1 370 10 31 21 6 19

I
Oibenz(a,h)anthracene ppb 1 85- 2 7 4 1 3

Benzo(g ,h,I}perylene ppb 1 290 10 26 16 6 19
Total HPAHs 9585 245 796 1377 95 201

I
Other Organics MOL

Phenol ppb 1 2 2 2 1 1 NO

Benzl Alcohol ppb 8 NO NO NO NO NO NO

I
2-Methylphenol ppb 20 NO NO NO NO NO NO

4-Methylphenol ppb 21 NO NO NO NO NO NO

2,4-0imethylphenol ppb 29 NO, NO NO NO NO NO

I
Oibenzofuran ppb 1 64 3 11 20 NO NO

Butyl Benzl Phthalate ppb 1 4 9 31 10 5 3

Bis(2-ethy~hexyl) ppb 2 2700 190 290 150 95 33

I
Phthalate

Di-n-cetyl Phthalate ppb 1 16 7 11 5 4 NO

Hexachloroethane ppb 3 NO NO NO NO NO NO

2-Methylnaphthalene ppb 1 15 3 5 6 NO NO

I
/~c,c ~(JMJ ~ <:".).:c ~e~: cr.-h..r~1\

I
PDXlO10660029.00C 3
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I PREUMINARY ASSESSMENT AND DREDGING SAMPUNG RESULTS

J
TABLE 3
Phase I Analytical Results

I Goldendale aluminum Company, June 2000 Sampling

Goldendale Dock Samples

I MDU Reference
Analyte Unit MRL GAC-001 GAC-002 GAC-003 GAC-004 GAC-005 Sample

1,2,4-Trichlorobenzene ppb 3 NO NO NO NO NO NO

I MRL

1,3-0ichlorobenzene ppb 10-14 NO NO NO NO NO NO

1A-Dichlorobenzene ppb 10-14 NO NO NO NO NO NO

I 1,2-Dichlorobenzene ppb 10-14 NO NO NO NO NO NO

Organochlorine Pesticides MRL

alpha-SHC ppb 1 NO NO NO NO NO NO

I beta-SHC ppb 1 NO NO NO NO NO NO

gamma-SHC (Lindane) ppb 1 NO NO NO NO NO NO

delta-SHC ppb 1 NO NO NO NO NO NO - c,

r Heptachlor ppb 1 NO NO NO NO NO NO

Aldrin ppb 1 NO NO NO NO NO NO

Heptachlor Epoxide ppb 1 NO NO NO NO NO NO

I gamma-Chlordane ppb 1 NO NO NO NO NO NO

Endosulfan I ppb 1 NO NO NO NO NO NO

alpha-Chlordane ppb 1 NO NO NO NO NO NO

I Dieldrin ppb 1 NO NO NO NO NO NO

4,4'-ODE ppb 1 1.9 2.4 2.4 2.3 2.4 4

Endrin ppb 1 NO NO NO NO NO NO

I Endosulfan II ppb 1 NO NO NO NO NO NO

4,4'000 ppb 1 NO NO 1 1.3 1.2 1.7

Endrin Aldehyde ppb 1 NO NO NO NO NO NO

I
Endosulfan Sulfate ppb 1 NO NO NO NO NO NO

4,4'-OOT ppb 1 NO NO NO 1.1 NO NO

Endrin Ketone ppb 1 NO NO NO NO NO NO

I
Methoxychlor ppb 1 NO NO NO NO NO NO

Tox<;lphene ppb 1 NO NO NO NO NO NO

PCBs MRL

I
Aroclor 1016 ppb 10 NO NO NO NO NO NO

Aroclor 1221 ppb 20 NO NO NO NO NO NO

Aroclor 1232 ppb 10 NO NO NO NO NO NO

I
Aroclor 1242 ppb 10 NO NO NO NO NO NO

Aroclor 1248 ppb 10 NO NO NO NO NO NO

Aroc1or 1254 ppb 10 NO NO NO NO NO NO

I
Aroclor 1260 ppb 10 NO NO NO NO NO NO

MOL == method detection limit
MRL == method reporting limit
ppb == parts per billion

I pprn e parts per million
NO == nondetect

I
I

4 PDXJ010660029.00C
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TABLE 4 ~
Phase II Analytical Results - Pos-r- D~l)'~f':'}
Goldendale Aluminum Company, December 2000 Sampling

MRL (for GA~
GA·Post Dredge 1 Post Dredge 1) GA-Post Dredge 2 GA-UP OutfallAnalyte

LPAHs

Naphthalene

Acenaphthylene

Acenapthene

Dibenzofuran

Fluorene

Phenanthrene

Anthracene

Unit

ppb 13

ppb NO 11

ppb 42

ppb 18

ppb 33

ppb 230-

ppb 41

Total LPAHs 377

270 -

30

710

280

520-

3400 

600-

5810

20

11

17

9.6

17

91 

37

203

I
t
t
i

HPAHs

Fluoranthene ppb

Pyrene ppb

8enz(a)anth racene ppb

Chrysene ppb

Benzo(b)fluoranthene ppb

Benzo(k)fluoranthene ppb

Benzo(a)pyrene ppb

Indeno(1.2,3-cd)pyrene ppb

Dibenz(a,h)anthracene ppb

Benzo(g,h,l)perytene ppb

Total HPAHs

2-Methylnaphthalene

MRL = method reporting limit
NO = nondetecl
ppb = parts per billion

ppb

310-

280-

120 -

130-

100

100

120-

96

19

82

1357

NO 11

r:

6000 

5300 -

3700 -

4000 

4600

3400

5000

4000

780-

3500

40280

170

150

180 -

120 

190 

180

170

200 -

150

36 -

130

1506

20
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t STOEL RIVES LLP

A T TOR N E Y S

Mr. Eric Blischke
State of Oregon
Dept. of Environmental Quality
2020 SW Fourth Avenue
Suite 400
Portland OR 97201-4987

STANDARD INSURANCE CENTER

soo SW FIFTH AVENUE, SUITE 260G

rORTLAND, OREGON gnlJ.l-1268

PIIOIIE 15031214-3380 Fax (5031220-2480

TOO (503J221-1045

Internet: www.stoel.com

February 25, 2000

FEB 2R2000

MARTHA E. CARO
Direct Dial

(503) 294-9397
mecaro@stoel.com

Re: Goldendale Aluminum Company's Agreement to
Perform Preliminary Site Assessment
Property: 2600 N. River Street, Portland, Oregon

Dear Mr. Blischke:

As per our telephone conversation yesterday, this letter confirms that the preliminary
assessment of the above-referenced property is not due until approximately March 15, 2000.
Thank you for your cooperation in this matter. Please contact Mr. Ferreira at (503) 294-9412,
if you have any questions or comments relating to this matter.

Very truly yours,

~/?"'-
Martha E. Caro
Assistant to Louis A. Ferreira

/mec

Ponlnd3·1285769.1 OO8סס-0026896

SEATTLE PORTLAND VANCOUVER, WA BOISE SA rr LAKE CITY WASHINCTON, D.C.
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SrOEL RIVES LLP

A T TOR N.E Y S

[

DEPT OF
'.:- ~ yo ~ ,'. < I

; ~ • ~ it~ 11:.,....

~ ~~ .~-~--- .. ~ .:;" ::\
'''~ "'~ j. .., i.-~c .cu.

1

FEB 032000

STANDARD INSURANCE CENTER

900 SlY F1FTI-!AVENUE, SUITE 2300

PORTLAND, OREGON 9720-1-1268

PlroJ1e (503) 224-3380 Fax (503) 220-2480

TDD (503) 22] -1045

Internee www.stoel.com

February 2,2000
LoUIS A. FERREIRA

DirectDial
(360) 699-5881

emaillaferreira@stoel.com

Michael E. Rosen, Manager
Dept. of Environmental Quality
2020 SW Fourth Avenue, Suite 400
Portland OR 97201-4987

Re: Goldendale Aluminum Company's Agreement to Perform Preliminary Site
Assessment

Dear Mr. Rosen:

Please be advised that Stoel Rives LLP represents Goldendale Aluminum Company. I
am in receipt of your December 6, 1999 letter to Mr. Tim Furlong of Goldendale Aluminum
Company. Goldendale Aluminum agrees to perform a preliminary assessment at its property
located at 2600 N. River Street, Portland, Oregon and submit it to DEQ on or before March 3,
2000.

Enclosed you will find a copy of the executed Voluntary Cleanup Letter Agreement for
your files. Please direct all further correspondence to me at the following address:

Louis A. Ferreira IV
Stoel Rives LLP

900 SW Fifth Avenue, Suite 2600
Portland OR 97204

Should you have any questions, please feel free to telephone me at the telephone
number indicated above.

-

LAF:c-f
Enclosure
cc w/enclosure:

Gerald Miller

Portlnd3-1282402. I OO8סס-0026896

SEATTLE PORTLAND VANCOUVER, WA BOISE SALT LAKE CITY WASHINGTON, D.C.
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Telephone 360-944-9755
Facsimile 360-944-9930

(, r
Goldendale Aluminum Comp_an~y.L.- _
Office of General Counsel
8000 NE Parkway Dr., Suite 300
Vancouver, WA 98662-6744

January 11, 2000

Eric Blischke, Coordinator
Portland Harbor Study Area
Waste Management and Cleanup Division
DEQ Northwest Region
2020 SW Fourth Avenue, Suite 400
Portland, OR 97201-4987

DEPT OF ENVIRONMENTAL QUALITY
RECEIVED

JAN 13 2000

NORTHWEST REGION

RE: REQUEST FOR PERFORMANCE OF PRELIMINARY
ASSESSMENT WITH SAMPLING - GOLDENDALE
ALUMINUM SITE

Dear Mr. Blischke

This is to confirm my telephone voice message left with you on Friday, January 7,2000
at approximately 1:15 p.m. in which I indicated my representation of Goldendale
Aluminum Company with respectto your December 7, 1999 letter addressed to Mr. Tim
Furlong.

As I indicated in my message, because of the holidays this matter was not brought to my
attention until after the first of the year. I am reviewing the materials that have been
made available to me at this point, and I have requested an extension of time in which to
reply to your letter in general, and specifically with regard to the Voluntary Cleanup
Letter Agreement. I am in the process of retaining appropriate outside counsel to assist in
this matter and expect to be able to respond to you by January 19,2000.

I'll appreciate all further correspondence regarding this matter to be with this office.

Thank you for your consideration.

Sincerely yours,

kOL E:NDALE ALUMINUM COMPANY

'02 ', ~eeJ
. Gerald F. Miller

Vice President & General Counsel

cc: Mac Seyhanli
Wayne Wooster
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regan
John A. Kitzhaber, M.D., Governor

Mr. Tim Furlong
Environmental Manager
Goldendale Aluminum Co.
85 John Day Dam Road
Goldendale, Washington, 98620

Dear Mr. Furlong:

(
Department of Environmental Quality

Northwest Region
2020 SW Fourth Avenue

Suite 400
Portland, OR 97201-4987

(503) 229-5263 Voice
TrY (503) 229-5471

December 7,1999

Re: Request for Performance of Preliminary
Assessment with Sampling - Goldendale
Aluminum Site

This letter informs you of the results of our review of information regarding hazardous substance
contamination at the Goldendale Aluminum facility located at 2600 N. River Street in Portland,
Oregon. The Oregon Department of Environmental Quality (DEQ) has determined that the
Goldendale Aluminum site is a high priority for a preliminary assessment with sampling and
requests that Goldendale Aluminum Co. perform a preliminary assessment with sampling in
accordance with the Environmental Cleanup Law, Oregon Revised Statutes (ORS) 465.200 et
seq.

The Goldendale Aluminum facility is located within or near a portion of the Willarnette River
known as the Portland Harbor. A 1997 investigation revealed significant contamination of
sediments within the harbor. DEQ has undertaken review of available information regarding
properties throughout the harbor to identify potential sources of the sediment contamination. The
results of DEQ's review for the Goldendale Aluminum facility are summarized in the enclosed
Strategy Recommendation

Based on this review, DEQ has determined additional information is necessary to determine
whether hazardous substances have been released or threaten to be released at the Goldendale
Aluminum facility and come to be located in Willamette River sediments. The preliminary
assessment with sampling will fully evaluate all upland, in-water and over-water activities that
might have resulted in the release of hazardous substances and include sufficient sampling to
assess whether hazardous substances have come to be located in Willamette River sediments at
or near the Goldendale Aluminum facility. At a minimum, sampling will include the collection
of surface and subsurface sediment samples at appropriate points adjacent to the Goldendale
Aluminum facility.

DEQ-l
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DEQ proposes that your performance of the preliminary assessment with sampling be
governed by the enclosed Voluntary Cleanup Letter Agreement. The facility's preliminary
assessment with sampling will be coordinated with harbor-wide sediments investigations
currently being pursued by DEQ. This will require commencement of the preliminary
assessment with sampling at the Goldendale Aluminum facility in the near future. DEQ
therefore requests that you review the enclosed Strategy Recommendation and Voluntary
Cleanup Letter Agreement, and inform DEQ whether will perform a preliminary
assessment with sampling by signing and returning one original of the enclosed Voluntary
Cleanup Letter Agreement within 30 calendar days of mailing of this letter. Please retain
one signed original for your records. It is DEQ's expectation that a preliminary assessment
and sampling work plan will be completed and submitted to DEQ within six weeks of
signing the Voluntary Cleanup Letter Agreement.

Should you not agree to perform the preliminary assessment with sampling by execution of the
Voluntary Cleanup Letter Agreement, DEQ will assume you are not willing to perform the
requested work. In this case, as with other facilities within the Portland Harbor, DEQ will
complete the preliminary assessment with sampling itself, with subsequent cost recovery from
liable parties.

Finally, please be advised that DEQ is required by DRS 465.330 to recover remedial action costs
incurred by DEQ, including for site assessment activities. You will be receiving an invoice in the
near future for DEQ's costs ofpreparing the Strategy Recommendation for the Goldendale
Aluminum facility. Reimbursement of future DEQ costs will be provided through the Voluntary
Cleanup Letter Agreement for the facility, if one is entered.

Please Contact me at 503 229-5648 if you have any questions regarding the enclosed Strategy
Recommendation.

Sincerely,

Eric Blisc e,
Coordinator
Portland Harbor Study Area
Waste Management and Cleanup Division

Enclosures

c: Kurt Burkholder, DOl
Dave St. Louis, Manager, NWR Site Assessment Program
Mike Rosen, NWR Voluntary Cleanup Program
Gil Wistar, Coordinator, Site Assessment Program
ESCI File No.: 2440
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regan
John A Kitzhaber, M.D., Governor

Mr. Tim Furlong
Environmental Manager
Goldendale Aluminum Co.
85 John Day Dam Road
Goldendale, Washington, 98620

)

Department of Environmental Quality
Northwest Region

2020 SW Fourth Avenue
Suite 400

Portland, OR 97201-4987
(503) 229-5263 Voice
1llY(503) 229-5471

December 6, 1999

Dear Mr. Furlong:

SUBJECT: Voluntary Cleanup Letter Agreement

This letter serves as an agreement between the Oregon Department of
Environmental Quality (DEQ) and Goldendale Aluminum Co. for performance of a
preliminary assessment with sampling regarding hazardous substances at your
property located at: 2600 N. River Street in Portland, Oregon.

You agree to perform a preliminary assessment and submit it to OED within 30
business days of your execution of this Letter Agreement. The preliminary
assessment will provide the information described in DEQ guidance for the
completion of a preliminary assessment and a proposed sampling program. DEQ
will review documents submitted by you or on your behalf regarding the
preliminary assessment and investigation of the above referenced site.

A sub-account of the Hazardous Substances Remedial Action Fund has been
established to be drawn upon by DEQ as project costs are incurred. When you
have signed this letter agreement, you will be invoiced monthly for DEQ project
costs, including the costs of preparing the DEQ strategy recommendation and
any ongoing review and oversight costs. You will pay DEQ invoices within 30
days of receipt. A sample invoice is attached.

DEQ project costs will include direct costs and indirect costs. Direct costs
include site-specific expenses and legal costs. Indirect costs are those general
management and support costs of the DEQ and of the Waste Management and
Cleanup Division (WMCD) allocable to DEQ oversight of this Letter Agreement
which are not charged as direct, site-specific costs. Review and oversight costs
shall not include any unreasonable costs or costs not otherwise recoverable by 
DEQ under DRS 465.255.
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Voluntary Cleanup Letter Agreement
Page 2

This Letter Agreement is not and shall not be construed as an admission by
Goldendale Aluminum Co. of any liability under DRS 465.255 or any other law or
as a waiver of any defense to such liability. This Letter Agreement is not and
shall not be construed as a waiver, release or settlement of claims DEQ may
have against Goldendale Aluminum Co. or any other person or as a waiver of any
enforcement authority DEQ may have with respect to Goldendale Aluminum Co.
or the property. Upon DEQ's request and as necessary to oversight of your work
under this Letter Agreement, Goldendale Aluminum Co. shall provide DEQ with
data and records related to investigation and cleanup activities at the property,
excluding any privileged documents identified as such by you.

Following execution of the letter agreement, a DEQ Project Manager will be
assigned for the review of the preliminary assessment and oversight of
investigation activities associated with your property.

DEQ looks forward to working with you.

Sincerely,

Michael E. Rosen
Manager
Voluntary Cleanup and Portland Harbor
Northwest Region
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Voluntary Cleanup Letter Agreement
Page 3

If the terms of this Letter Agreement are acceptable to Goldendale Aluminum Co.,
please have it executed by an authorized representative in the space provided
below and returned to us.

Accepted and agreed to this day of _

By:

Title: -------

Attachment
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DEQ SITE ASSESSMENT PROGRAM - STRATEGY RECOMMENDATION

Site Name:

Site CERCLIS NUmber:

DEQ ECSI NUmber:

Site Address:

Recommendation By:

Approved By:

Date:

Goldendale Aluminum Company

(none)

2440

2600 N. River Street
portland, Oregon 97227

Tom Gainer, Voluntary Cleanup and
Site Assessment Section,DEQ Northwest
Region

Michael E. Rosen, Portland Harbor 0~,:} J

Manager, DEQ Northwest Region ~~~

~I- Kb.P-
November 18, 1999 TO

NOTE: This site is upstream of a 6-mile stretch of the Lower
Willamette River in which the u.s. Environmental Protection Agency
(EPA) conducted a sediment study in 1997. This area, referred to as
the Portland Harbor, is between the upstream ends of Sauvie Island
(River Mile 3.5) and Swan Island (RM 9.5). The purpose of this
Strategy Recommendation is to determine whether a specific hazardous
substance release or a specific past operation at the site can be
linked to contamination in sediments adjacent to the site. Because
of this focus, the Strategy Recommendation may omit some historical
site information, regulatory iss~es, or further-action conclusions
that might otherwise be included in a DEQ Strategy Recommendation.

Background, Portland Harbor Sediment Evaluation

In September and October 1997, ~PA's contractor, Roy F. Weston,
Inc., collected 187 near-shore sediment samples within the Portland
Harbor area defined above. Most samples (150) were collected as
shallow grab samples within the upper 6 to 17 centimeters (em) of
sediments. 37 deeper composite core samples, from depths of between
55 and 139 em, were also collected. All samples were analyzed for
total metals, semi-volatile organic compounds (SVOCs), total organic
carbon (TOC), and sediment grain size. Selected samples were also
variously analyzed for organotins (TBTs), pesticides,

1
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polychlorinated biphenyls (PCBs), chlorinated herbicides, and
polychlorinated dioxins and dibenzofurans.

Based on analytical results from this study, which showed extensive
sediment contamination, EPA is currently considering Portland Harbor
for inclusion on the federal National Priority List (NPL - also
known as Superfund).

Between late 1998 and mid-1999, DEQ examined EPA's analytical data
to determine potential sources for sediment contamination in the
Harbor. Potential sources associated with the most contaminated
areas of sediment were sites already active in DEQ's Cleanup
Programs.

DEQ categorized other areas of sediment contamination (i.e., those
areas not thought to be associated with active Cleanup Program
sites) by defining the areas:

• having the highest detected concentration of a given
contaminant;

• with contaminant concentrations in the upper five percent of a
given contaminant's detected concentrations; and

• having contaminant concentrations above an apparent "baseline
range" most commonly detected throughout the harbor area.

DEQ categorized in this manner because there are no established
freshwater sediment contaminant concentration guidelines or we1l
defined background contaminant concentrations for the harbor area.
The contaminant "baseline range" was developed by examin,ing the
geometric distribution of concentrations for each contaminant
detected. Any sediment concentrations that appeared to depart
significantly from the ranges most commonly detected were suspected
of lying near a potential contaminant source.

The Goldendale Aluminum Company site is located at about-River Mile
10, approximately one-half mile upstream from the southern extent of
the Portland Harbor Sediment study area (Figure 1). Therefore, no
sediment samples were collected adjacent to the Goldendale site
during the EPA's 1997 Portland ~arbor Sediment Investigation.

Investigation History

Portland Shipyard Investigation
The Port of Portland and Cascade General, Inc. conducted a sediment
investigation of the Portland Shipyard in April 1998 and issued a
report in November 1998 that contained additional sediment data.

2
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One of their shallow sediment sampling locations, PSY76, was located
approximately 100 feet upstream of the subject site and 340 feet
from shore (Figure 2). This sample location is relatively far from
shoreline and may exceed the lateral zone of potential impact from
activities at the subject site. As shown on Table 1, sample PSY76
had concentrations of lead, zinc, bis(2-ethylhexyl)phthalate, and
butylbenzylphthalate that moderately exceed Portland Harbor baseline
levels.

The two samples collected about 700 feet downstream of the
Goldendale site, PSY71 and PSY77, had concentrations of arsenic,
bis(2-ethylhexyl)phthalate, and di-n-octylphthalate that slightly to
moderately exceed baseline levels.

Sediment Samp2ing for Maintenance Dredging
As part of planned maintenance dredging in front of their facility,
Goldendale Aluminum collected three sediment samples adjacent to
their dock (Figure 3) on February 12, 1999. Analytical results from
a composite of the three samples show elevated levels of
dibenzofuran and low molecular weight polynuclear aromatic
hydrocarbons (LPAHs, Table 1). The LPAH concentration is over twice
the Portland Harbor baseline level.

Operational History

The 8-acre facility is used to transfer alumina from ocean-going
ships to rail cars, and conduct maintenance of associated equipment.
Three large above ground storage tanks/silos located along the
current dock at the waterfront first appear in 1983 aerial
photographs (Figure 3). The 1936 and 1957 aerial photographs show a
different dock located towards the northwestern portion of the site
(downstream) adjacent to a large building along the waterfront. In
1977, the building was gone but the dock remained. Detailed
information on site activities was not readily available.

Sediment adjacent to the facility's dock has been dredged (Figure 3)
and the sediment was apparently disposed of at Ross Island. It is
not clear to what extent sediment accumulation around the dock is
due to material loss during ship offloading vs. natural/background
sedimentation in Portland harbo~.

The facility changed its name from Columbia Aluminum to Goldendale
Aluminum in 1996, and is associated with an aluminum smelter in
Goldendale, Washington. The site was labeled Martin Marietta on a
1984 survey map, although activities associated with this time
period are not known.

3
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Regulatory History

Spills
There are no documented spills from the facility in DEQ records.

ReRA Issues
The facility is not registered with DEQ as a hazardous waste
generator.

Underground Storage Tanks (USTs)
There are no DEQ records of USTs at this site.

Storm Water Discharge
Goldendale has a permit with the DEQ for storm water discharge.
Lead, zinc, and oil/grease have been detected in storm water
monitoring data from 1994-1999. The facility received a Notice of
Noncompliance from DEQ dated January 2, 1996 for elevated levels of
oil/grease, and their November 1998 and June 1999 storm water
monitoring data showed continued oil/grease concentrations at three
to nine times the permitted level. The source of oil/grease
contamination may be associated with leaks from trains and/or
maintenance activities. The elevated LPAH concentration observed in
the udredge composite" sediment sample may be from contaminants
migrating from the subject site via storm water discharges.

Stormwater runoff from the site may be contributing towards
aluminum, lead, zinc, and petroleum hydrocarbon sediment
contamination, although there is limited sediment data adjacent to
the site to evaluate this. The dredge composite sample was not
analyzed for aluminum, and lead and zinc concentrations did not
exceed Portland Harbor baseline levels.

Air Quality
The facility operates under a DEQ Air Contaminant Discharge Permit
#26-3069.

Site Hydrogeology

The site lies in the northern-most Portland Basin, a major north
southeast trending sediment filled structural depression found in
the northern part of the Willamette River valley and adjoining
Columbia River valley (Swanson et all 1993) _ The basin is filled
with recent alluvium, Pleistocene cataclysmic flood deposits,
Miocene to Holocene nonmarine sedimentary rocks, and is underlain by
Eocene to Miocene volcanic and sedimentary rocks that are exposed
along the basin margins.

The youngest deposits are recent alluvium (silt, sand and gravel
mixtures) characteristic of an active fluvial environment. These

4
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are made up of shoreline, river channel, and adjacent floodplain
deposits.

Terraces that rise 50 to 100 feet above the northeastern shore of
the Willamette were formed during Pleistocene cataclysmic flooding
related to glacial Lake Missoula, and consist of unconsolidated
mixtures of silt, sand, and gravel that generally are coarser than
the recent deposits. Fill comprised of fine to medium sands and
silt was also placed in many areas along the river during site
development. The total thickness of recent alluvium and flood
deposits appears to be about 100 feet in the vicinity of the site.

Coarse gravel to conglomerate of the Troutdale Formation, deposited
by the ancestral Columbia River, underlies the cataclysmic flood
deposits and appears to be about 100 feet thick in the vicinity of
the site. Sandy River mudstone underlies the Troutdale Formation
and appears to be about 100 feet thick. Basalt of the Columbia
River Basalt (CRE) group forms the basement rock of the Portland
Basin, and may be as much as several hundred feet thick in the
vicinity of the site.

Aquifers in the unconsolidated sedimentary deposits generally are
unconfined and localized due· to heterogeneity of the deposits. The
Troutdale Formation is an important regional aquifer and is widely
tapped for both potable and non-potable uses. Interbedded Claystone
and/or siltstone, or cementation often promotes confined aquifer
conditions within the Troutdale Formation. Deep wells installed in
fractured CRB can be very productive and important supply wells.
Site elevation is about 30 feet above mean sea level.

pathway Sununary

The Goldendale facility lies in an area of mixed industrial,
commercial, and residential use. Over 100 residences lie within 1/4
mile of the facility, although the majority are located on a bluff
over 100 feet higher in elevation.

Site workers at the facility or trespassers could be exposed to
contaminants in surface soil. Utility trench workers could
potentially be exposed to subsurface contaminants through direct
contact, inhalation, or incidental ingestion.

Oregon Water Resources Department has no well logs for domestic
wells within one mile of the Goldendale facility.

The nearest significant wetland is located approximately 2,000 feet
southwest of the subject site at the head of the Swan Island Basin.
However: the hydraulic connection between the site and this wetland
is not clear.

5
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Overlook and Madrona Parks are located within one-quarter mile of
the site. Since the two parks are located on a bluff over 100 feet
higher in elevation, the site would not likely impact the parks.

Both recreational and subsistence fishing occur within the Lower
Willamette River. Commercial fishing within the Portland Harbor is
limited to a small Pacific lamprey fishery. Recreational boating,
water skiing, swimming, and beach use also occur within the Harbor.

The Lower Willarnette River provides habitat for 39 fish species,
including populations of wild cutthroat trout, rainbow trout, and
mountain whitefish. White sturgeon are plentiful within the Harbor.
The Harbor is also an important migratory corridor, nursery habitat,
and adult" foraging area for two runs of chinook salmon, two runs of .
steelhead trout, and individual runs of coho and sockeye salmon.

Upper Willamette River populations of chinook and steelhead, which
migrate through the Harbor, are listed as threatened species under
the Federal Endangered Species Act. The Pacific lamprey is
considered a federal species of concern.

Great hlue herons, cormorants, osprey, mergansers, kingfishers,
peregrine falcons, and bald eagles routinely forage within the
Harbor. The area is also part of the wintering range for the
Aleutian Canada goose. All are protected under the Migratory Bird
Treaty Act. The peregrine falcon is federally listed as an
endangered species, while the Aleutian Canada goose is federally
listed as threatened species. The bald eagle also is a threatened
species, but was recently proposed to be removed from this list.

There is little data on the nature and extent of the benth~"~

community within Portland Harbor sediments. However, it is known
that contamination in the benthos, which is a protected beneficial
use, can be the source of food-chain effects that radiate up to the
species listed above, including humans.

The Lower Willamette River is water quality limited for the
following toxic compounds:

• Dioxins/furans (water column and sediments);
• Mercury (fish tissue) ;
• Pesticides (water column and sediments);
• Polynuclear Aromatic Hydrocarbons - PARs - (water column and

sediments); and
• Trace metals (water column and sediments) .

DEQ's Water Quality Division is developing Total Maximum Daily Load
requirements (TMDLs) within the lower Willamette River for these
contaminants. A TMDL for 2,3,7,8-TCDD was established in 1991.

6
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Conclusions/Recommendations

NOTE: As indicated previously, this review is limited to
establishing a link between site activities and contamination in
adjacent Portland Harbor sediments. It does not necessarily
represent a thorough review of available site data, and the
conclusions and recommendations presented below may reflect this
limited focus.

The following conclusions are based on the contents of this review:

• Due to contaminants in their storm water discharge, possible
material (alumina) loss during offloading, and petroleum products
leaked from ships using their dock, site activities may be
contributing towards aluminum and petroleum sediment .
contamination adjacent to the site. A recent composite sediment
sample collected adjacent to the site showed elevated
dibenzofuran and LPAHs, indicating that on-site activities and/or
use of the site's dock may be contributing petroleum hydrocarbons
to sediment.

There may be contamination of river sediments adjacent to the
Goldendale site that represents a threat to human health and aquatic
life within the river. An Expanded Preliminary Assessment {XPA} on
the subject property should be conducted to evaluate sediment
contamination, potential upland site contaminant sources, migration
pathways, and past waste management practices and to determine
sources of observed sediment contamination. Sediment sampling
should include subsurface samples in the vicinity of the stormwater
outfalls to further define the extent of contamination. As
necessary, the XPA should present recommendations aimed at
preventing potential further contamination of adjacent sediment.
DEQ has determined that these actions warrant a high priority for
follow-up.

There is insufficient information to propose adding the site to
DEQ's Confirmed Release List or Inventory.

References

DEQ consulted the following general references in preparing this
Strategy Recommendation:

1. Portland Harbor Sediment Investigation Report, prepared by Roy F.
Weston, Inc. for USEPA, May 1998.

2. Portland Shipyard Sediment Investigation, prepared by Striplin
Environmental Associates, Inc. for Port of Portland and Cascade
General, Inc., November 9, 1998.
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3. Sediment Sampling Results, Goldendale Aluminum Company Corps
Permit Application ID No. 97114, transmitted to u.s. Army Corps
of Engineers by·CH2M Hill, March 22, 1999.

4. DEQ LUST Database.

5. DEQ HWIMSy Hazardous Waste Generator Database.

6. DEQ SPINS Spill Database.

7. MetroScan Property Records, Multnomah County, Oregon.

Attachments

Table 1: River Sediment Contaminant Concentrations

Figure 1: Site Location Map

Figure 2: Surface Sediment Sample Locations

Figure 3: Site Layout
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TABLE 1

)

River Sediment Contaminant Concentrations
Goldendale Aluminum

Apparent

Portland Harbor

Upstream Goldendale Downstream Sediment

Baseline

Contaminant Units PSY76 Dredge PSY71 psvn Maximum Vlllue

Composite

Antimony ppm <0.1 0.12 <0.1 <0.1 <::.

Arsenic ppm 4 3 4 6 <5

Cadmium ppm 0.3 0.2 0.2 0.1 0.5

Chromium ppm 26 22 26 25 41

Copper ppm 36 29 36 32 60

Lead ppm 48 12 13 15 30

Mercury ppm 0.09 0.06 0.05 <0.05 0.1

Nickel ppm 24 21 23 23 32

S~ver ppm 0.4 0.08 0.2 0.2 1.4

Zinc ppm 130 68 86 85 118

bis(2-Ethylhexyl}phthalate ppb 418 180 452 307 390 .

8ulylbenzylphthalate ppb 25 <.20 18 11 <20

Oi-N-Butylphthalate ppb <10 <20 15 <10 <20

Oi·N-oclylphthalate ppb <10 <20 21 10 <.20

Dibenzofuran ppb <10 180 <10 13 100

OimethylphthaJate ppb <10 <.20 <10 <10 <20

Pentachlorophenol ppb <100 <60 <100 <100 Detect

Phenol ppb <50 <20 <50 <50 <.20

LPl.;~,; {total} ppb 90 1706 19 628 700

HPAHs (total) ppb 476 1832 326 1195 2400

DOTs (total) ppb 5 3 <10 3 220

PCBs (total) ppb B8 <10 <10 <10 <180

pore WaterOrganoUns (total) ppb <0.025 <0.02 <0.025 <0.025 NA

TOC % 1.7 1.6 1.8 2 2

Sediment Sample Depth em 0-10 0-10 0-10 0-10

100 :: Value exceeds Portland Harbor Baseline Value

I 100 I:: Value is Greater than 2X'Portland Harbor Baseline Value

I\IA:: not available

PSY sample data from Portland Shipyaro (November 9, 1998)

Dredge composite sample collected for Goldendale Aluminum on February 12. 1999
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Figure ~
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PSY46 •

Surface Sample Locations for

the Portland Shipyard Site
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Appendix15-001300



Appendix15-001301



regon
John A. Kitzhaber, M.D., Governor

Mr. Aaron Courtney
Perkins Coie LLP
1211 Southwest Fifth Ave., Ste. 1500
Portland, OR 97204-3715

Department of Environmental Quality
Northwest Region

2020 SW Fourth Avenue
Suite 400

Portland, OR 97201-4987
(503) 229-5263 Voice

November 8, 1999 TIY (503) 229-5471

SUBJECT: Goldendale Aluminum In-Water Disposal

Dear Aaron:

We have completed our review of the information provided regarding the proposal
(cover letter dated 10/12/99) to bring dredged sediments generated from the
Goldendale Aluminum site, located on the eastern bank of the Willamette River (river
mile 10), to Ross Island for in-water disposal. Based on the data provided, we do
not recommend that this material be placed in the Ross Island lagoon at this time.
The reasons for this recommendation are provided below. We have also described
further characterization of the sediments that could be completed to better assess the
potential threat posed should the option of disposal at Ross Island be pursued. This
evaluation may result in a determination that the sediments could be placed in the in
water clear zone. 'Nota that the data generated from the in-water clear zone
characterization must be evaluated prior to considering placement of fill material in
this area.

Comments

1. Because the source of the dredqed material is an industrial facility and preliminary
analytical results indicate the presence of hazardous substances, one sample is
insufficient for characterization. While 1500 cubic yards is a relatively small
volume of material for a dredge project, a minimum of 5 separate samples should
be collected to account for chemical concentration variance and heterogeneity of
the material. Compositing samples vertically within the proposed dredge depth
may be appropriate at each of the 5 locations.

2. Analytical results should be provided for all metals and pesticides. In particular,
considering the activities associated with this facility, aluminum and manganese,
should be evaluated.

3. Conservative benchmark screening levels from the NOAA-(1999) Screening Quick
Reference Tables (SQuiRTs)) were exceeded for DDTand several polycyclic

aromatic hydrocarbons (PAHs). Also, the detection limits for several undetected
pestlcldesexcaedad their respective SQuirRT values. Because sediment quality
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Page 2

guidelines specific to the lower Willamette River have not yet been generated,
these exceedances indicate a potential need for bioassays to evaluate if a threat.
is posed to aquatic life. The need for bioassays would be evaluated based on the
results of additional sampling. Protocols consistent with the Portland Harbor
Sediment Assessment Manual should be followed.

4. The values presented within the SquiRT also do not account for potential
bioaccumulation and associated impacts to aquatic organisms. If bioaccumulative
compounds are confirmed to be present, potential effects to aquatic life should be
evaluated using a conservative literature-based bioaccumulation factor. Since the
total organic carbon (TOG) must be estimated to calculate this factor, it may be
worthwhile to analyze for TOe in any sediment samples collected for analysis.
"Site-specific" bioaccumulation testing, consistent with the Portland Harbor
Sediment Assessment Manual may be conducted in place of using a literature
based bioaccumulation factor.

Please let me know how you plan to proceed with this proposal. If you have any
questions, please call me at 229-6148

Sincerely,

~

,~_~C)~ .
J~nn~~, Project Manager

-----'lfmbIDtaJry Cleanup

- Cc: David St. Louis, SRS/NWR
Jim Rue, Ross Island Sand and Gravel
Lori Warner, DSL

Sebastian Degens, Port of Portland
Bruce Stirling, VeSAS/NWR
Julie Wilson, Landau Inc.
Judy Unnton, COE
Tom Melville, WQ-DEQ
Russell Harding, WQ-DEQ
Kate Green, City of Portland
Mark Pugh, DEQ Site Assessment
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Telephone 509-773-581·
Fax # 509-773-7241

Goldendale Aluminum Comp_a_n.-/.y _
85 John Day Dam Road
Goldendale, WA 98620-4689

November 20,2001

Ms. Betsy Striplin
Ms. Willow Whitton
Striplin Environmental Associates
222 Kenyon Street, NW
Olympia, WA 98502

Dear Ms. Striplin and Ms. Whitton:

SUbject: Request for Documents for Portland Harbor RI

Pursuant to your request of September 24,2001, I have enclosed pertinent
information on Goldendale Aluminum Company's Portland Alumina Unloading
Facility for your file review. I have grouped the enclosed information into three
topic areas: 1) Goldendale Aluminum's Preliminary Assessment and related
ODEQ correspondence; 2) Goldendale Aluminum's Sediment Sampling Plan,
sampling results, and related ODEQ correspondence from maintenance dredging
at our facility; and 3) Goldendale Aluminum's NPDES Stormwater Permit
sampling results, and miscellaneous ODEQ/City of Portland BES
correspondence.

Sincerely,

Wayne E. Wooster
Environmental Manager
Goldendale Aluminum Company

Enclosures (3)

cc: Joan Snyder - Stoel Rives (wlo enclosures)
Lou Ferreira - Stoel Rives (wlo enclosures)
Gerald F. Miller - Goldendale Aluminum (wlo enclosures)
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Telephone 509-773-5811
Fax # 509-773-7245

Goldendale Aluminum Comp_an_yJ-.- _
85 John Day Dam Road
Goldendale, WA 98620-4689

August IS, 2001

Mr. Dennis Jurries
Oregon Department of Environmental Quality
2020 SW 4th Avenue, Suite 400
Portland, OR 97201-4987

Dear Mr. Jurries:

Subject: 2000-2001 Annual Storm Water Report for the Goldendale Aluminum
Unloading Facility, Portland, Oregon, General Permit 1200-Z, File No. 107213

Enclosed are the laboratory analytical results for the storm water samples reported in
Goldendale Aluminum's Annual Storm Water Report submitted July 6, 2001. The storm
water data submitted are for two storm events. One outfall was sampled January 24, 2001
and the other May 14, 2001. The discharge location is designated as SW1. There were no
exceedances of the benchmark values in either sample.

The laboratory report for the May 14 sample had no analytical errors but it did have a
reporting error and a report inconsistency problem that were discussed and corrected
before the GAC report was submitted. Copies of that paperwork are attached.

In November 2000, GAC revised the onsite stormwater system to consolidate three
stormwater outfalls (SWN, SWS, and SWE) into one outfall location, referred to in this
report as stormwater outfall SWI. The GAC Stormwater Pollution Control Plan is currently
being revised to reflect this change. The revised plan will be submitted to DEQ and BES.

I will note that you, Mr. [urries, made a call this month to me to inform me that GAC must
return to the sampling plan that was being done in 1999 - 2000. That plan included
analyzing for Total Suspended Solids, Oil & Grease, Field pH, Field Temperature, Total
Copper, Total Lead, and Total Zinc.

I can be reached at 509/773-7360 if you have any questions.

Sincerely,

-y:::;.~
Tim Furlong cr
Environmental Operations Manager

Cc: John Holtrop, BES (w/ enc.): Pat Heins, CH2M-Hill (w/0 enc.); GAC File
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CH2MHILL

August 3, 2001

159458.AO.00

Tim Furlong
Goldendale Aluminum Co.
85 John Day Dam Rd.
Goldendale, WA 98620

CH2M HILL

825 NE Multnomah

Suite 1300

Portland, OR

97232-2146

Tel 503.235.5000

Fax 503.736.2000

Dear Mr. Furlong:

Please find enclosed the originals for the latest lab data with the corrected reporting limits
and units. I have also included the two previous reports for the same sample. I did this so
that you and I are looking at the same data.

Please let me know if you have any other questions or requests.

Sincerely,

CH2MHILL

/~~/
Patrick Heins
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AMENDMENT REPORT

Date 7/18/2001 Client: Goldendale Aluminum

Reference No: 5517 Project Name: Goldendale Aluminum

PkQ. Level: 2 Completed by: DHK

Method(s): EPA 1664 Approved by: ~4 -r
Amendments completed and reason(s):

1) The Oil and Grease reporting limit has been lowered from 5 mg/L to 2.5 mg/L as a result of our
most recent MDL study. The client requested that we be consistent with historical data submitted to
them. We amended our report to indicate a reporting limit of 5 mg/L.

Amendment Justification:

D Reporting error

D Calculation error

D Missing information/data

DWrong information/data

D Analytical problem/correction

D Sub-lab error

1KIClient change/request

D Other (define)

EDATA DRequired []Not Required

glreports.amendrtp.xls
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Applied Sciences Group

2300 t#/ Walnut Blvd

• CH2MHILL
.~ Applied Sciences Group

July 18,2001

Goldendale Aluminum

159458.AO.00

RE: Laboratory Report for Goldendale Aluminum
Applied Sciences Group Reference No. 5517

Jamey Tielens/PDX:

Corvallis, OR

97330-3538

P.O. Bax428

Corvallis, OR

97339-0428

Tel 541.752.4271

Fax 541.752.0276

On May 15,2001, CH2M HILL Applied Sciences Group received one sample with a request
for analysis of selected parameters. All analyses were performed by CH2M HILL unless
otherwise indicated below.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative.

This report does not meet NELAC requirements for the following reasons:
• NELAC has not provided our lab with accreditation for the following tests: EPA

1664, 8270M.

CH2M HILL Applied Sciences Group appreciates your business and looks forward to
serving your analytical needs again. If you should have any questions concerning the data, or
if you need additional information, please call Ms. Kathy McKinley at (541) 758-0235,
extension 3120.

Sincerely,

&tI:o -
Ben Thompson
Laboratory Representative

Enclosures

PAGE 1 of
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CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Sciences Group Reference No. 5517

SampleID
551701

Client Sample ID
Outfall 1

Date
Collected
05/14/2001

Time
Collected

12:00
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CASE NARRATIVE
GCIMS SEMIVOLATILES

Lab Reference No.: 5517

ClientJProject: Goldendale Aluminum

I. Holding Times:
All acceptance criteria were met.

II. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Duplicate Sample(s):
All acceptance criteria were met.

C. Spike Sample(s):
All acceptance criteria were met.

D. Surrogate Recoveries:
All acceptance criteria were met.

E. Lab Control Sample(s):
All acceptance criteria were met.

F. Other:
None

III. Documentation Exceptions:
None

IV. I certify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL, both technically and for completeness, except for the conditions detailed
above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or designee, as verified by the following signature.

Prepared by~~{2
Reviewed by: CI;r:.. e
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CASE NARRATIVE
GENERAL CHEMISTRY

Lab Reference No.: 5517

ClientIProject: Goldendale Aluminum

I. Holding Time:
All acceptance criteria were met.

II. Digestion Exceptions:
None

III. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Matrix Spike Sample(s):
All acceptance criteria were met.

C. Duplicate Sample(s):
All acceptance criteria were met.

D. Lab Control Sample(s):
All acceptance criteria were met.

E. Other:
Not applicable.

IV. Documentation Exceptions:
None.

V. I certify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2M IDLL, both technically and for completeness, except for the conditions detailed
above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or his designee, as verified by the following signature.

Prepared by:

Reviewed by:
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CH2M Hill Applied Sciences Laboratory

Client Information

Project Name: Goldendale Aluminum
Project Manager: Jamey Tielens/PDX

Sampled By: Jamey Tielens
Sampling Date: 05/14/2001
Sampling Time: 12:00

Type: Grab
Matrix: Water
Basis: As Received

Lab Information

Lab Batch 10: 5517

Analysis Method: EPA 1664
Units: mglL

Date Rec'd: 05/15/2001
Report Revision No.: 1

Reported By:~
Reviewed By: v-")

Oil and Grease
Reporting Sample Date

Client 10 Lab 10 Limit Result Qualifier Analyzed

Method Blank WB1-0523 5.0 5.0 U OS/21/2001
Outfall 1 557701 5.0 5.0 U OS/21/2001

U=Not detected at specified reporting limit

CH2MHILL
Applied SCIences Group

2300 NW Walnut Blvd.•CcxvaHis. OR 97330-3538
P.O. Box428. CcxvaNls. OR 97339-G428

Tel54J.752.4271 Fax54J.752.0276
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AMENDMENT REPORT

Date 6/28/2001 Client: Goldendale Aluminum

Reference No: 5517 Prolect Name:

PkQ. Level: 2 Completed by: BFT

Method(s}: SW8260B Approved by: KM

Amendments completed and reason(s):

1} Units for oil and grease were originally reported in uglL, not mg/L.

Amendment Justification:

~Reporting error

oCalculation error

oMissing information/data

DWrong informationldata

oAnalytical problem/correction

oSub-lab error

oClient change/request

DOther (define)

EDATA ~Required

-4-

D Not Required

glreports.amendrlp.xls
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• CH2MHILL
~ Applied Sciences Group

June 28,2001

Goldendale Aluminum

159458.AO.00

RE: Laboratory Report for Goldendale Aluminum
Applied Sciences Group Reference No. 5517

Jamey Tielens/PDX:

CH2MHlU

App&ed SCIences Group

2300NWWalnut Blvd

COIVollls.OR

97330-3538

P.O. Box428

COlVolIls.OR

97339-0428

Tel541.752.4271

Fox541.752.0276

On May 15, 2001, CH2M HILL Applied Sciences Group received one sample with a request
for analysis of selected parameters. All analyses were performed by CH2M HILL unless
otherwise indicated below.

The revised analytical results and associated quality control data are enclosed.

This report does not meet NELAC requirements for the following reasons:
• NELAC has not provided our lab with accreditation for the following tests: EPA

1664, 8270M.

CH2M HILL Applied Sciences Group appreciates your business and looks forward to
serving your analytical needs again. If you should have any questions concerning the data, or
if you need additional information, please call Ms. Kathy McKinley at (541) 758-0235,
extension3120.

Sincerely,

r:»:U
Ben Thompson
Laboratory Representative

Enclosures

-1 -
. PAGE 1 of_
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CLIENT SAMPLE CROSS-REFERENCE

CH2M IDLL Applied Sciences Group Reference No. 5517

SampleID
551701

Client Sample ill
Outfall 1

-2-

Date
Collected
05/14/2001

Time
Collected

12:00
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CASE NARRATIVE
GENERAL CHEMISTRY

Lab Reference No.: 5517

ClientIProject: Goldendale Aluminum

1. Holding Time:
All acceptance criteria were met. .

u Digestion Exceptions:
None

Ill. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Matrix Spike Sample(s):
All acceptance criteria were met.

C. Duplicate Sample(s):
All acceptance criteria were met.

D. Lab Control Sample(s):
All acceptance criteria were met.

E. Other:
Not applicable.

IV. Documentation Exceptions:
None.

V. I certify that this data package is in compliance with the terms and conditions agreed to by the
. client and CH2M HILL, both technically and for completeness, except for the conditions detailed

above. Release of the data: contained in this hardcopy data package has been authorized by the
Laboratory Manager or his designee, as verified by the following signature.

Prepared by: ~~r~~
Reviewed by: -:I':>--D

-3-
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CH2M Hill Applied Sciences Laboratory

Client Information

Project Name: Goldendale Aluminum

Project Manager: Jamey TielenslPDX
Sampled By: Jamey Tielens

Sampling Date: 05/1412001
Sampling Time: 12:00

Type: Grab
Matrix: Water
Basis: As Received

Lab Information

Lab Batch 10: 5517

Analysis Method: EPA 1664
Units: mgIL

Date Rec'd: 05/15/2001
Report Revision No.: 1

Reported By: ET
ReviewedBy:~

Client 10 Lab 10

Oiland Grease
Reporting Sample

Limit Result Qualifier
Date

Analyzed

Method Blank
Outfall 1

WB1-Q523
55n01

2.5
2.5

2.5
4.2

U 05/21/2001
05/21/2001

U=Not detected at specified reporting limit

CH2MHILL
AppliedSCiences Group -4-

2300MVWanut Blvd. COIvo'fs. OR 9733tM538
P.O.8o>c428. CoovaI1& OR 97339-0428

Tel54I.752.4271 Fax54I.752.t:1276
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• CH2MHILL
~ Applied Sciences Group

June 8, 2001

Goldendale Aluminum

159458.AO.00

RE: Laboratory Report for Goldendale Aluminum
Applied Sciences Group Reference No. 5517

Jamey TielenslPDX:

CH2MHIU

Applied ScIences Group

2300NWWolnut Blvd

Corvallis. OR

97330-3538

P.O. Box428

Corvollis.OR

97339-0428

Tel541.752.4271

Fox 541.752.0276

On May 15,2001, CH2M IllLL Applied Sciences Group received one sample with a request
for analysis of selected parameters. All analyses were performed by CH2M HILL unless
otherwise indicated below.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative.

This report does not meet NELAC requirements for the following reasons:
• NELAC has not provided our lab with accreditation for the following tests: EPA

1664, 8270M.

CH2M IllLL Applied Sciences Group appreciates your business and looks forward to
serving your analytical needs again. If you should have any questions concerning the data, or
if you need additional information, please call Ms. Kathy McKinley at (541) 758-0235,
extension 3120.

Sincerely,

&-tCo --
Ben Thompson
Laboratory Representative

Enclosures

PAGE 1 of {)
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CLIENT SAMPLE CROSS-REFERENCE

CH2M lULL Applied Sciences Group Reference No. 5517

SampleID
551701

Client Sample ID
Outfall 1

-2-

Date
Collected
05/1412001

Time
Collected

12:00
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CASE NARRATIVE
GCIMS SEMIVOLATILES

Lab Reference No.: 5517

ClientlProject: Goldendale Aluminum

I. Holding Times:
All acceptance criteria were met.

ll. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Duplicate Sample(s):
All acceptance criteria were met.

e. Spike Sample(s):
All acceptance criteria were met.

D. Surrogate Recoveries:
All acceptance criteria were met.

E. Lab Control Sample(s):
All acceptance criteria were met.

F. Other:
None

..

ID. Documentation Exceptions:
None

IV. I certify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL, both technically and for completeness, except for the conditions detailed
above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or designee, as verified by the following signature.

Prepared by:

Reviewed by:

-3-
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CASE NARRATIVE
GENERAL CHEMISTRY

Lab Reference No.: 5517

ClientlProject: Goldendale Aluminum

1. Holding Time:
All acceptance criteria were met.

ll. Digestion Exceptions:
None

ill. Analysis:

A Calibration:
All acceptance criteria were met.

B. Matrix Spike Sample(s):
All acceptance criteria were met.

C. Duplicate Sample(s):
All acceptance criteria were met.

D. Lab Control Sample(s):
All acceptance criteria were met.

E. Other:
Not applicable.

""

IV. Documentation Exceptions:
None.

V. I certify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL, both technically and for completeness, except for the conditions detailed
above. Release of the data contained in this hardcopy data package has been authorized by "the
Laboratory Manager or his designee, as verified by the following signature.

Reviewed by:

-4-
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CH2M Hill Applied Sciences Laboratory

Client Infonnation

Project Name: Goldendale Aluminum

Project Manager: Jamey TielenslPDX
Sampled By: Jamey Tielens

Sampling Date: 05/14/2001
Sampling Time: 12:00

Type: Grab
Matrix: Water
Basis: As Received

Lab Infonnation

Lab Batch 10: 5517

Analysis Method: EPA 1664 :f
Units:~"'~, l-"

Date Rec'd: 05/15/2061
Report Revision No.: 0

Reported By: ET
Re~ewedBy:~

Client 10 Lab 10

Oil and Grease
Reporting Sample

Umit Result Qualifier
Date

Analyzed

Method Blank
Outfall 1

WB1-Q523
557701·

2.5
2.5

2.5
4.2

U 05/2112001
OS/2112001

U=Not detected at specified reporting limit

CH2MHILL
AppIed SCIences Group

-5-

2300 f'rNWoi1utIJlvd. 0:rv0Ws. OR~
P,O.BoIce 0:rv0Ws. OR~8

Tel54I.75UZ7l Fax541.75211276
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CH2~ MILLApplied Sciences Laboratory
CHAIN OFCUSTODY RECORD

CVO 2300NWWalnutBoulevard
Corvallis, OR 97330-3638

(541) 752·4271 FAX(541)752·0276

Sampling

ProJect #

ProjectName

-1

-3
-2

Lab 10

LIMSVerificatIon

Custody Review

Alternate DescrIption

THISAREA FOR LAB USEONLY

Lab # Ipg 11of 1(,
'/7- ·r

LAB
ac

Client Sample10
(9Characters Max)

Typel Matrix

Q.I.Q I~ I:: I"-Time I~ ~ ~ ~ <Date

Pile: goldendaleXLS

ReportCopyto

Company
Name/Contact

,
-...,

»
"0
"0
CD
::J
0..x·
.....>.

01
Io
o
.....>.
(,V
I\.)
(,V



• CH2MHILL
~ Applied SCiences Group Sample Receipt Record

Batch Number: Date/Time Received: I 5// rz&l ]
ClientlProject Temperature:I & ~ 0 I
VERIFICATION 0 SAMPLE CONDITIONS(verify all items) • HO = Client Hand delivered Samples

Observation YES NO *HD

Was the Chain of Custody inside the cooler?

Were custody seals Intact and on the outside of the cooler? .../

Was there Ice In the cooler? .

Was the Chain of Custody.properly filled out?

If the answer to any of the questions above is NO, a sample Receipt Exceptions Beport Must be written.

Were the sample containers In good condition?

VERIFICATION OF SAMPLE PRESERVAnON (verify all P~lVed sampleS' except~; HANs and CH)':

Sample Nutrients Metals pH Volatiles Cyanides TOCpH Other Other N1A
No pH<2· <2 pH <2 pH >12 <2 (specify) (specify) (soi/sf9npres

1 nlr-.<..2- /
2 T -
3
4
5
6
7
8
9 >--

·10
11
12
13
14
15
16 .
17
18
19
20
21
22
23
24
25
26 - -
27
28
29
.3Q.

r- !LOGINf!i{jhVEVATlONSP,FORMEDBY

rt'InJ M raP j 5 I J/o /
x.> ~l

~

OatetTme I I'laletTImG

CH2MHILL
Analytical servtces

2300 NW Walnut Blvd., CONal1is. OR 97330-3538
P.O. Box 428, corvaBis; OR 97339~28

Tel541.752.4271
Fox541.752.0276
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ISO 9002 Certified

Telephone 509-773-5811
Fax # 509-773-7245

Goldendale Aluminum Comp_an_y _
85 John Day Dam Road
Goldendale, WA 98620-4689

July 6, 2001

Mr. Dennis Jurries
Oregon Department of Environmental Quality
2020 SW 4th Avenue, Suite 400
Portland, OR 97201-4987

Dear Mr. Jurries:

Subject: 2000-2001 Annual Storm Water Report for the Goldendale Aluminum (Formerly
called Columbia Aluminum) Unloading Facility, Portland, Oregon
General Permit 1200-Z, File No. 107213

This annual report transmits the storm water data collected at Goldendale Aluminum
Corporation (GAC) Unloading Facility, as required in the General Permit 1200-Z. Table 1
provides the analytical results, including the permit benchmarks in the General Permit
1200Z. The storm water data submitted are for two storm events. One outfall was sampled
during February 2001 and May 2001. The discharge location is designated as SW1. There
were no exceedances of the benchmark values in either sample.

In November 2000, GAC revised the onsite stormwater system to consolidate three
stormwater outfalls (SWN, SWS, and SWE) into one outfall location, referred to in this
report as stormwater outfall SW1. The GAC Stormwater Pollution Control Plan is currently
being revised to reflect this change. The revised plan will be submitted to DEQ.

Please accept this in fulfillment of the reporting requirements for the stormwater
monitoring during the 2000-2001 season,

I can be reached at 509/773-7360 if you have any questions.

Sincerely,

Goldendale Aluminum Corporation

.....--;-~ f/ ~ t f. { l . '- ('-- .<i
/f

Tim Furlong 'J

Environmental Operations Manager

Appendix15-001325



ISO 9002 Certified

Telephone 509-773-5811
Fax # 509-773-7245

Goldendale Aluminum Comp_an_y.t..-- _
85 John Day Dam Road
Goldendale, WA 98620-4689

July 6, 2001

Mr. John Holtrop
City of Portland
Industrial Stormwater Program
6543 N Burlington Avenue
Portland, OR 97203-5452

Dear Mr. Holtrop:

Subject: 2000-2001 Annual Storm Water Report for the Goldendale Aluminum (Formerly
called Columbia Aluminum) Unloading Facility, Portland, Oregon
General Permit 1200-Z, File No. 107213

This annual report transmits the storm water data collected at Goldendale Aluminum
Corporation (GAC) Unloading Facility, as required in the General Permit 1200-Z. Table 1
provides the analytical results, including the permit benchmarks in the General Permit
1200Z. The storm water data submitted are for two storm events. One outfall was sampled
during February 2001 and May 2001. The discharge location is designated as SW1. There
were no exceedances of the benchmark values in either sample.

In November 2000, GAC revised the onsite stormwater system to consolidate three
stormwater outfalls (SWN, SWS, and SWE) into one outfall location, referred to in this
report as stormwater outfall SW1. The GAC Stormwater Pollution Control Plan is currently
being revised to reflect this change. The revised plan will be submitted to DEQ.

Please accept this in fulfillment of the reporting requirements for the stormwater
monitoring during the 2000-2001 season,

I can be reached at 509/773-7360 if you have any questions.

Sincerely,

Goldendale Aluminum Corporation
-(

-~ r: ·~C C',--;-
Tim Furlong I )

Environmental Operations Manager
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Table 1
2000·2001 Storm Water Quality Results
Goldendale Aluminum Unloading Facility

Location SW1 SW1
Sample Date 01/24/2001 05/14/2001 Benchmark

Parameter
Oil and Grease (mg/L) 5U 5 U 10
Field pH 6.7 7.2 5.5 - 9
Temperature (Fahrenheit) 46.6 54 NA

NA = No Benchmark is provided in the permit.
U = Not detected at specified value
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Bureau .... Eommnmcftl.1 Se",.",.

Indu.,"-rial S<lUn;c Contml Divi~ion

Industry Name:

Site Address:

INDUSTRIAL STORMWATER

NPDES 1200-Z MONITORING REPORT

Goldendale Aluminum Company

2600 N River Street, Portland, OR 97208

The permittee shall monitor stormwater twice per year for the parameters outlined in their NPDES 1200-Z
Stormwater Discharge Permit Schedule B.i.a., and submit results to the City as stated in Schedule 0.2.

Storm water samples were taken for the above permittee, on these days and at these sample points:

Sample Daters) Sample Point(s)

1/24/01 SW1

5/14/01 SW1

The permittee shall submit by July 15 of each year a copy of the laboratory analysis reports, which show
analytical methods and detection limits, for stormwater samples collected for the previous monitoring year (July 1
June 30).

o Monitoring Waiver Reduction Notification:
Check the box if your facility is exercising a waiver of monitoring based on meeting benchmarks listed in Schedule
A.9.• AND site conditions have not changed to impact stormwater run-off. Note: This does not exclude your facility
from notifying DEQ about the waiver of monitoring. Please read Schedule B of the permit to clearly understand the
monitor waiver reduction guidelines. If waiver request is for select pollutants, list the parameters excluded from
monitoring: ~

o No Exposure Certification:
Check the box if your facility is required to have a NPDES 1200-Z permit, but monitoring is not required due to no
exposure of storm water to industrial activities. This no exposure certification is outlined in Schedule B.3.b, and the
facility meets the requirements of Schedule B.I.e. Note: This does not exclude your facility from notifying DEQ.

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a
system designed to ensure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system. or those persons directly responsible for gathering the information. the information submitted is. to the best of
my knowledge and belief. true. accurate. and complete. I am aware that there are significant penalties for submitting false inforrnauon, including
the possibility of fine and imprisonment for knowing violations.

Signature:

Title:

Date:

o
Environmental Operations Manager

July 6, 2001
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Water Pollution Control Laboratory
6543 N. Burlington Ave., Portland, Oregon 97203-5452

(503) 823-5600

. un..

,~ CITY OF PORTLAND .
s:.J ENVIRONNIENTAL SERVICES........

March 7, 2001

Wayne Wooster
Goldendale Aluminum Co.
85 John Day Dam Rd.
Goldendale, WA 98620

RE: Stormwater Inspection of the Portland Unload Facility on March 1,2001.

Dear Mr. Wooster:

Thank you for your time and cooperation during the recent inspection of your facility. It was
apparent from the inspection that Goldendale Aluminum is in compliance with the conditions of
its stormwater permit and the City appreciates your efforts to minimize stormwater pollution.
There were several issues discussed and noted during the inspection that need to be addressed.

• It is necessary that the Stormwater Pollution Control Plan (SWPCP) for the facility be
updated to reflect the updated drainage system and revised stormwater sampling locations.
Copies of the updated SWPCP need to be submitted to the DEQ and to the City of Portland.

• It is understood that the regular scheduled sweeping at the facility has been discontinued due
to the large reduction in number of ships unloaded at the site. It is highly recommended that
sweeping activities resume when ships are actively being unloaded.

If you have any questions regarding this letter you can call me at 503-823-7885.

sm;t(~
John Holtrop
Industrial Stormwater Section

---_.
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Goldendale Aluminum Company
85 John Day Dam Road
Goldendale, WA 98620

Telephone 509-773-5811
Fax # 509-773-724E

July 11,2000

Mr. Dennis Jurries
Oregon Department of Environmental Quality
2020 SW 4th Avenue, Suite 400
Portland, OR 97201-4987

Dear Mr. Jurries:

Subject: 1999-2000 Annual Storm Water Report for the Goldendale Aluminum (Formerly called Columbia
Aluminum) Unloading Facility, Portland, Oregon
General Permit 1200-Z, File No. 107213

This annual report transmits the storm water data collected at Goldendale Aluminum Corporation (GAC)
Unloading Facility, as required in the General Permit 1200-Z. Table 1 provides the analytical results, including
the permit benchmarks in the General Permit 1200Z. The storm water data submitted are for two storm events.
Three storm water outfalls were sampled during February 2000 and May 2000. These discharge locations are
designated as SWN, SWE, and SWS. There were no exceedances of the benchmark values in any of the three
samples.

Also attached is additional data (Table 2) from the 1998-1999 monitoring year. Note that there were no
exceedances of benchmark values in any parameters during the 1998-1999 monitoring except for oil and grease
on November 30, 1998 at outfall SWN (result = 93.9 mgIL, benchmark value = 10 mgIL). The oil and grease
benchmark has not been exceeded since the November sampling. Schedule B.2.b of the pennit states "The
pennitee is not required to conduct sampling if the benchmarks specified in Schedule A.9 are met, or if the
exceedance is due to natural or background conditions for at least four consecutive stonnwater monitoring
events over 24 continuous months." As shown in Tables 1 and 2, there were no exceedances of pH, total
suspended solids, copper, lead, or zinc in the last four sampling events within a 24-month period. Therefore a
monitoring reduction is appropriate and these parameters will not be monitored during the 2000-2001
monitoring period. Pursuant to the permit requirements, the parameters that will continue to be monitored
include visual observations chld temperature. In addition, oil and grease will continue to be monitored per the
requirements stated in Schedule B.2.b.iii, "parameters in exceedance or not previously sampled shall be
monitored as required in Schedule B.l until the monitoring waiver condition is met."

In addition to fulfilling the reporting requirements for the stonnwater monitoring during the 1999-2000 season,
please accept this letter in fulfillment of the requirements stated in Schedule B.3.c "the pennitee shall submit
written notification when exercising the monitoring reduction condition in Schedule B.2.b."

I can be reached at 509/773-7360 if you have any questions.

Sincerely,

Goldendale Aluminum Corporation

~~g..7s
Tim Furlong
Internal Environmental Manager

:-\r .
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Telephone 509-773-5811
Fax # 509-773-7245

Goldendale Aluminum Comp_an_y"'--- _
85 John Day Dam Road
Goldendale, WA 98620

July 11,2000

Mr. John Holtrop
City of Portland
Industrial Stormwater Program
6543 N Burlington Avenue
Portland, OR 97203-5452

Dear Mr. Holtrop:

Subject: 1999-2000 Annual Storm Water Report for the Goldendale Aluminum (Formerly called Columbia
Aluminum) Unloading Facility, Portland, Oregon
General Permit I200-Z, File No. 107213

This annual report transmits the storm water data collected at Goldendale Aluminum Corporation (GAC)
Unloading Facility, as required in the General Permit I200-Z. Table 1 provides the analytical results, including
the permit benchmarks in the General Permit 1200Z. The storm water data submitted are for two storm events.
Three storm water outfalls were sampled during February 2000 and May 2000. These discharge locations are
designated as SWN, SWE, and SWS. There were no exceedances of the benchmark values in any of the three
samples.

Also attached is additional data (Table 2) from the 1998-1999 monitoring year. Note that there were no
exceedances of benchmark values in any parameters during the 1998-1999 monitoring except for oil and grease
on November 30, 1998 at outfall SWN (result = 93.9 mg/L, benchmark value = 10 mg/L). The oil and grease
benchmark has not been exceeded since the November sampling. Schedule B.2.b of the permit states "The
permitee is not required to conduct sampling if the benchmarks specified in Schedule A.9 are met, or if the
exceedance is due to natural or background conditions for at least four consecutive stormwater monitoring
events over 24 continuous months." As shown in Tables 1 and 2, there were no exceedances of pH, total
suspended solids, copper, lead, or zinc in the last four sampling events within a 24-month period. Therefore a
monitoring reduction is appropriate and these parameters will not be monitored during the 2000-2001
monitoring period. Pursuant to the permit requirements, the parameters that will continue to be monitored
include visual observations and temperature. In addition, oil and grease will continue to bemonitored per the
requirements stated in Schedule B.2.b.iii, "parameters in exceedance or not previously sampled shall be
monitored as required in Schedule B.l until the monitoring waiver condition is met."

In addition to fulfilling the reporting requirements for the stormwater monitoring during the 1999-2000 season,
please accept this letter in fulfillment of the requirements stated in Schedule B.3.c "the permitee shall submit
written notification when exercising the monitoring reduction condition in Schedule B.2.b."

I can be reached at 509/773-7360 if you have any questions.

Sincerely,

Goldendale Aluminum Corporation

~~(y-6
Tim Furlong .
Internal Environmental Manager
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Table 2
1998-1999 Storm Water Quality Results
Goldendale Aluminum Unloading Facility

SampleEvent#1 SampleEvent#1 Benchmark
Site SWN SWE SWS SWN SWE SWS

Sample Date 11/30/98 11/30/98 11/30/98 6/9/99 6/9/99 6/9/99
General Chemistry

Total Suspended Solids (mg/L) 2U 32 18 32 32 19 130
Oil and Grease (mg/L) 93.9 5.1 5U 5U 5U 5U 10
Field pH 6.6 7.5 6.5 8 7.7 8.1 5.5 - 9
Temperature (celsius) 5.6 5.6 5.6 12.2 12.2 12.2 NA

Total Metals
Copper (mg/L) 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.1
Lead (mg/L) 0.013 0.012 0.01 U 0.003 0.012 0.003 U 0.4
Zinc (mg/L) 0.064 0.074 0.072 0.096 0.198 0.088 0.6

NA = No Benchmark is provided in the permit.
U =Not detected at specified limit
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Table 1
1999·2000 Storm Water Quality Results
Goldendale Aluminum Unloading Facility

Sample Event #1 Sample Event #2 Benchmark
Location SWN SWE SWS SWN SWE SWS (mg/L)

Sample Date 2/8/00 2/8/00 2/8/00 5/3/00 5/3/00 5/3/00
General Chemistry

Total Suspended Solids (mg/L) 7 5U 5U 6 12 14 130
Oil and Grease (mg/L) 5U 5U 10 5U 5U 5U 10
Field pH 7.6 7.3 7.8 7.8 7.5 7.6 5.5·9
Temperature (Fahrenheit) 52 52 52 54 54 54 NA

Total Metals
Copper (mg/L) 0.01 U 0.01 U 0.01 U 0.01 0.03 0.01 U 0.1
Lead (mg/L) 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.4
Zinc (mg/L) 0.168 0.082 0.096 0.173 0.088 0.057 0.6

NA =No Benchmark is provided in the permit.
U =Not detected at specified limit



INDUSTRIAL STORMWATER

NPDES 1200-Z MONITORING REPORT

Industri:ll Soun."C ControlDimton

Industry Name: Go 1denda1e Alum; num Company

Site Address: 2600 N R;ver Street, Portl and, OR 97208

The permittee shall monitor stormwater twice per year for the parameters outlined in their NPDES 1200-Z
Stormwater Discharge Permit Schedule B. I .a., and submit results to the City as stated in Schedule 0.2.

Storrnwater samples were taken for the above permittee, on these days and at these sample points:

Sample Date(s) Sample Point(s)

2/8/00 SWN, SWE;, SWS

5/3/00 SWN, SWE, SWS

The permittee shall submit by July 15 of each year a copy of the laboratory analysis reports, which show
analytical methods and detection limits, for stormwater samples collected for the previous monitoring year (July 1
June 30).

¢ Monitoring Waiver Reduction Notification:
Check the box if your facility is exercising a waiver of monitoring based on meeting benchmarks listed in Schedule
A.9., AND site conditions have not changed to impact stormwater run-off. Note: This does not exclude your facility
from notifying DEQ about the waiver of monitoring. Please read Schedule B of the permit to clearly understand the
monitor waiver reduction guidelines. If waiv~r request is for select pollujants, list the parameters excluded from
monitoring: pH, Total Suspended Sol l ds , Copper, Lead , Ztnc

o No Exposure Certification:
Check the box if your facility is required to have a NPDES 1200-Z permit, but monitoring is not required due to no
exposure of stormwater to industrial activities. This no exposure certification is outlined in Schedule B.3.b, and the
facility meets the requirements of Schedule B.I.e. Note: This does not exclude your facility from notifying DEQ.

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a
system designed to ensure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the information, the information submitted is, to the best of
my knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for submitting false information, including
the possibility of fine and imprisonment for knowing violations.

Signature:

Title:

Date: July 11, 2000

Manager

Appendix15-001334



Telephone 509-773-5811
Fax # 509-773-7245~

::: '2~..-a.J- ' .fl".'
Goldendale Aluminum Comp_a_n..J.-Y _
85 John Day Dam Road
Goldendale, WA 98620-4689

April 27, 2000

Mr. John Holtrop
City of Portland Environmental Services
Water Pollution Control Laboratory
6543 N. Burlington Avenue
Portland, OR 97203-5452

Dear Mr. Holtrop:

Subject: Portland Unloading Facility February 22, 2000 Inspection

I received your April 3, 2000 letter to me regarding Environmental Services'
February 22, 2000 storm water inspection conducted at Goldendale Aluminum's
Portland Unloading facility. On behalf of Goldendale Aluminum I thank you for the
opportunity to respond to your inspection findings by form of this letter.

Your letter discussed four issues. Goldendale Aluminum's response to each of
them is presented below.

• Storm water visual observations - Goldendale has initiated routine visual
observations. The observation records will be available for your review during
future storm water inspections.

• Facility sweeping - Goldendale will initiate contract service for weekly
sweeping of the facility for the remainder of 2000. For 2001 we will either
continue the contract sweeping service or purchase a sweeper.

• Storm water inlets sediment traps - As we discussed during your site visit
Goldendale intends to block two of the existing three storm water discharge
inlets and reroute facility storm water to the one remaining inlet. Our 2000
capital budget contained money to repave part of the facility to help minimize
storm water runoff but contained no money for the storm water pipe rerouting.
We will investigate the cost to reroute the storm water discharge, and
depending on the additional cost, either make the change this year or budget
for 2001 . We will also review the effectiveness, and improve if needed, the
sediment trap at the remaining storm water inlet location,

• Power washing - Power washing has been discontinued. Goldendale will
consider installing an acceptable wash facility in our 2001 capital budget.
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Mr. John Holtrop
April 27, 2000
Page 2 of2

If you have any questions please do not hesitate to call me at (509) 773-7302.

Sincerely yours,

Wayne E. Wooster
Environmental Manager
Goldendale Aluminum

cc: Butch Palmer - GAC/Portland
Rob Macdonald - GAC
Tim Furlong - GAC
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CITY OF PORTLAND
ENVIRONMENTAL SERVICES

Water Pollution Control Laboratory
6543 N. Burlington Ave., Portland, Oregon·97203-5452

(503) 823-5600

April 3, 2000

Wayne Wooster
Goldendale Aluminum Co.
85 John Day Dam Rd.
Goldendale, WA 98620

RE: Inspection of the Portland terminal on February 22, 2000.

Dear Mr. Wooster:

Thank you for your time and cooperation during the recent inspection of your facility. There were several
issues noted during the inspection that need to be addressed in order to minimize stormwater pollution
and ensure compliance with your stormwater permit.

• It was noted that monthly visual observations of stormwater discharges from the facility are not being
performed and documented. Schedule B.l.a requires this activity be performed.

• It is recommended that the frequency of sweeping at the facility increase.

• Several of the storm inlets at the facility had no sediment trap or inverted elbow. Due to the type of
material handled at the facility it is recommended that some type of sediment type catch basin be
provided at all storm inlets at the facility.

• It was mentioned during the inspection that occasionally some equipment is washed at the facility
with the wash water being discharged to the storm sewer. If less that eight pieces of equipment per
week are washed with no detergent or heat used and the washing is of the outside of the equipment
and not of the engine or mechanicals that it is considered deminimis and is allowed by DEQ. If the
activity is not deminimis then the wash water is considered a process wastewater and as such is not
allowed to be directly discharged to a receiving stream without a NPDES permit. If the washing can
not be considered Deminimis then it is necessary that it be discontinued or directed to the sanitary
sewer. It is strongly recommended that washing take place on a properly constructed wash pad that is
connected to the sanitary sewer.

Please respond in writing by April 28, 2000 with your plans to deal with the washing issue. If you have
any questions please call me at (503) 823-7885.

Sincerely

J~lt~
Industrial Stormwater Section

CC: Butch Palmer, Goldendale Aluminum, Portland.

___. ._o__ ----.-~-.-_.-.-.----"~-.~~--T~-~.-----...---
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Deminimis Activities Allowed by the Wash Water Permit
(March, 1998)

The following washing activities are considered to have a deminimis impact on the
environment and are allowed without obtaining a permit. Wherever practicable the
best management practices listed in the DEQ's guidance document titled Recommended
Best Management Practices/or Washing Activities should be implemented Any facility
found to be adversely affecting water quality will be required to obtain a permit. Such a
facility would then be subject to all terms and conditions of the 1700A or 1700B wash
water permit.

Note that the permit does not cover hydroblasting activities. Hydroblasting is defined
as the use of high pressure to remove paint or oxidized metal from a surface. Typically,
pressures of2000 psi and greater are used to remove paint or oxidized metal, however,
lower pressur~s may also remove paint or oxidized I?etal.

ACTIVITIES WITH NO DISCHARGE TO SURFACE WATERS, STORM SEWERS OR
DRY WELLS - The use of acids, bases, metal brighteners, steam, or heated water is
prohibited. The use of biodegradable, phosphate-free cleaners with cold water is
allowed. However, cleaning only with cold water is recommended. Chemicals, soaps or
detergents shall be used sparingly.

• The washing of buildings is permitted provided there is no runoff off-site or
discharge to surface waters, storm sewer or dry wells.

• The washing of roads, parking lots, sidewalks, and other paved surfaces is
permitted provided surfaces are swept prior to washing and there is no runoff off-site
or discharge to surface waters, storm sewer or dry wells.

• The rinsing of the chute and exterior of ready-mix concrete trucks at the
construction site is permitted provided there is no runoff off-site or discharge to
surface waters, storm sewer or dry wells.

• The washing of construction equipment and vehicles at construction sites, logging
equipment and vehicles at the logging site, or farming equipment and vehicles at
the agricultural or silvicultural site for the removal of accumulated dirt is permitted
provided there is no runoff off-site or discharge to surface waters, storm sewer or dry
wells. Cleaning shall be restricted to the exterior of the vehicle or equipment (no
engines, transmissions, undercarriages, interior surfaces of pesticide containers, or
spray solution tanks).

• The washing of golf carts and mowing machines is permitted provided there is no
runoff off-site or discharge to surface waters, storm sewer or dry wells.
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• The washing of new or used vehicles or equipment awaiting sale, lease or delivery
is permitted provided cleaning is restricted to the exterior of the vehicle or piece of
equipment (no engines, transmissions, or undercarriages) and there is no runoff off
site or discharge to surface waters, storm sewer or dry wells. Rental vehicles and
rented equipment are not included in this exemption.

• Businesses that wash less than 8 vehicles or pieces of equipment per week are
permitted provided there is no runoff off-site or discharge to surface waters, storm
sewer or dry wells. Cleaning is restricted to the exterior of the vehicle or equipment
(no engines, transmissions, or undercarriages). When washing large trucks, the
tractor and trailer are counted as separate pieces.

For facilities that do not discharge to surface waters or storm sewers, the Department
may allow 8 or more vehicles or pieces of equipment per week to be washed if the
operator demonstrates that this activity will not impact the soils and the groundwater
at the site, This approval shall be obtained in writing from the Department.

ACTIVITIES WITH DISCHARGE TO SURFACE WATERS AND STORM SEWER - The
use of any chemicals, soaps, detergents, steam, or heated water in the following
activities is prohibited.

• The washing of buildings is permitted provided chemicals, soaps, detergents, steam,
or heated water are not used.

• The washing of roads, parking lots, sidewalks, and other paved surfaces is
permitted provided chemicals, soaps, detergents, steam, or heated water are not used,
and surfaces are swept prior to washing.

• The washing of new or used vehicles or equipment awaiting sale, lease or delivery
is permitted provided chemicals, soaps, detergents, steam, or heated water are not
used, and cleaning is restricted to the outside of the vehicle or piece ofequipment (no
engines, transmissions, or undercarriages). Rental vehicles and rented equipment are
not included in this exemption.

• Businesses that wash less than 8 vehicles or pieces of equipment per week are
permitted provided chemicals, soaps, detergents, steam, or heated water are not used.
Cleaning shall be restricted to the exterior of the vehicle or equipment (no engines,
transmissions, or undercarriages). When washing large trucks, the tractor and trailer
are counted as separate pieces.

NON-PROFIT ACTIVITIES - Vehicle washing by private citizens and fund-raising
groups such as schools. churches. boy scouts. girl scouts. etc. is permitted. Fund-raising
groups shall employ the best management practices outlined in the Department's fact
sheet for non-profit activities.
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Goldendale Aluminum Company
85 John Day Dam Road
Goldendale, WA 98620-

Telephone 509-773-581
Fax # 509-773-724:

July 7, 1999

Mr. Elliot Zais
Department ofEnvironmental Quality
Northwest Region
2020 SW 4th Ave., Suite 400
Portland OR 97201-4987

Dear Mr. Zais:

Subject: 1998-1999 Annual Storm Water Report for the Goldendale Aluminum
(Formerly called Columbia Aluminum) Unloading Facility, Portland, Oregon
General Permit 1200-Z, File No. 107213

This annual report transmits the storm water data collected at Goldendale Aluminum
Unloading Facility, as required in the General Permit 1200-Z. The storm water data
submitted are for two storm events. Three storm water outfalls were sampled during
November 1998 and June 1999. These discharge locations are designated as SWE, SWN,
and SWS. Based on sampling results, oil removal pads will be installed in catch basin
SWN.

I can be reached at 509/773-7360 if you have any questions.

Sincerely,

Goldendale Aluminum Company

;:::'~~J
Tim Furlong
Internal Environmental Manager

C: Dawn Sanders/CH2M HILL
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Table 1
1998-1999 Storm Water Quality Results
Goldendale Aluminum Unloading Facility

Sample Event #1 Sample Event #2 Benchmark
Location SWN SWE SWS SWN SWE SWS

Sample Date 11/30/98 11/30/98 11/30/98 619/99 6/9/99 6/9/99
General Chemistry

Total Suspended Solids (mQ/L) 2U 32 18 32 32 19 130
Oil and Grease (mQ/L) 93.9 5.1 5U 5U 5U 5U 10
Field pH 6.6 7.5 6.5 8 7.7 8.1 5.5 - 9
Temperature (celsius) 5.6 5.6 5.6 12.2 12.2 12.2 NA

Total Metals
Copper (mg/L) 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.1
Lead (mg/L) 0.013 0.012 0.01 U 0.003 0.012 0.003 U 0.4
Zinc (mg/L) 0.064 0.074 0.072 0.096 0.198 0.088 0.6

NA =No Benchmark is provided in the permit.
U =non detect



Goldendale Aluminum Company
85 John Day Dam Road
Goldendale, WA 98620-9302

Telephone 509-773-5811
Fax # 509-773-7245

July 14, 1998

Mr. Elliot Zais
Department of Environmental Quality
Northwest Region
2020 SW Fourth Ave., Suite 400
Portland, OR 972014987

Dear Mr. Zais:

Subject: 1997-1998 Annual Storm Water Report for the Goldendale Aluminum (formerly called
Columbia Aluminum) Unloading Facility, Portland, Oregon
General Permit 1200-Z, File No. 107213

This annual report transmits the storm water data collected at Goldendale Aluminum Company
Unloading Facility, as required in the General Permit 1200-Z. The storm water data submitted is for two
storm events. Three storm water outfalls were sampled during March and June 1998. These discharge
locations are designated as SWE, SWN and SWS.

The storm water quality data are provided in Table 1. The measured pH value at the SWN outfall in the
June event was lower than the benchmark value. Upon investigation, facility employees discovered that
grain had accumulated in the catch basin above the outfall. The grain originated from Burlington
Northern railroad cars that had been substituted for the normal "clean" railroad cars that Goldendale
Aluminum typically uses. To determine ifthis was contributing to the low pH value, the pH ofthe storm
water above the catch basin was measured. The pH value ofthe storm water above the catch basin was
7.7, withinthe benchmark range. It appears that the grain may be fermenting, resulting in low pH values
in the catch basin and outfall. The facility is scheduling maintenance ofthis catch basin and will provide
routine cleaning ofthe catch basin.

The SWN storm water sample during the June sampling event was also over benchmark concentrations
for total suspended solids and zinc. The accumulated grain may also have affected these results.

In accordance with the 1200-Z permit, Goldendale Aluminum will review the facility Storm Water
Pollution Control Plan (SWPCP) within60 days of receiving the sample results (results were received
on July 8, 1998) to determine ifthe SWPCP is being followed, and whether any additional technically
or economically feasible site controls can be implemented to improve the quality ofthe SWN outfall
storm water.

Please call Tim Furlong at (509) 773-7360 or me at (509) 773-7302 if you have any questions.

Very truly yours,

k>a:J~~' L.J~c
Wayne E. Wooster
Environmental Affairs Manager

cc: Tim Furlong
Butch Palmer - Goldendale Aluminum Unload
Dawn Sanders - CH2M HILL
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Goldendale Aluminum Company
85 John Day Dam Road
Goldendale, WA 98620-9302

Telephone 509-773-5811
Fax # 509-773-7245

July 1, 1997

Confirmationof fax sent on July 1, 1997

Mr. Paul Kerin
Departmentof Environmental Quality
Northwest Region Office
2020 SW Fourth Avenue, Suite 400
Portland, OR 97201

RE: Annual Storm Water Report for GoldendaleAluminum (formerlyColumbia Aluminum)
Unloading Facility, Portland, Oregon, General Permit 1200-T, FileNo. 107213

Dear Mr. Kerin:

This annual report transmits the storm water data collectedat the Goldendale Aluminum Company
Unloading Facility, as required in General Permit 1200-T. The storm water data submitted is for one
event. The second sampling event could not be conductedbecausethe water levels in the Willamette
River were high and the storm outlets were submerged.

Two storm water discharges were sampled during March. These locationsare designated as SWE
and SWN. Previous sampling at the facility also includeda third discharge, designatedas SWS. In
1996 we pluggedthe SWS discharge and rerouted the runoffto the other discharge locations.

The storm water quality data are provided in Table 1. The measuredpH values were lowerthan the
permit limit. These pH values are lower than what has historicallybeenmeasuredat the site:
typically, pH has ranged between 6 and 7. A site reviewdid not indicateuse ofcaustic or other
substances that couldhave affected storm water pH. The lowpH values may also bea result ofthe
pH of rainwater, which can beas low as 5 to 5.5 in the PacificNorthwest. Duringthe next sampling
event, additional steps will betaken to verify storm water pH, including duplicate samples analyzed
both in the field and in the laboratory.

Please call me at (509) 773-7302 ifyou have any questions.

Sincerely,

WTt.W~
Wayne E. Wooster
Environmental Affairs Manager

Enclosure

cc: Dawn Sanders, CH2M Hill
Butch Palmer
Tim Furlong \~)
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Table 1
1996-1997 Storm Water Quality Results
Goldendale Aluminum Unloading Facility

Sample Event #1- Permit
Site SWN SWE Limits

Sample Date 3/12/97 3/12/97
GeneralChemistry

Chemical Oxygen Demand (mg/L) <10 15
Total Organic Carbon (mg/L) 2.2 4.6
Total Suspended Solids (mg/L) <3.0 <3.0
Total Phosphorus (mg/L) <0.05 <0.05
Oil andGrease(mg/L) <0.5 1.4 <10
Field pH 5.4 5.1 >6 and <9

Total Metals
Arsenic (mg/L) <0.005 <0.005
Cadmium (mg/L) <0.0005 0.0016
Chromium (mg/L) <0.005 <0.005
Copper (mg/L) <0.005 <0.005
Lead (mg/L) 0.006 0.003
Mercury (mg/L) <0.0002 <0.0002
Nickel (mg/L) <0.005 <0.005
Zinc (mg/L) 0.11 0.081

a Only one sample eventwas conducted because conditions in the receiving water
(high waterelevation) prevented access to the storm outlets. A second eventwill be
monitored as soon as the Willamette Riverelevation dropsto allowaccess.



Goldendale Aluminum Company
85 John Day Dam Road
Goldendale. WA 98620-9302

Telephone 509-n3-5811
Fax # 509-n3-7245

July 12, 1996

Mr. Paul Kerin
Department ofEnvironmental Quality
Northwest Region Office
2020 SW Fourth Avenue, Suite 400
Portland, OR 97201

RE: Annual Storm Water Report for Goldendale Aluminum (formerly Columbia
Aluminum) Unloading Facility, Portland, Oregon, General Permit 1200-T, File No.
107213

Dear Mr. Kerin:

Enclosed in the above referenced storm water report for your review. I sent you the
original report late last month but unfortunately sent it to yourprevious office location and
the U.S. Postal Service returned it to me as undeliverable. I'm sorry about the delay in
submitting the report and hope it won't inconvenience you. Please call me at (509) 773
7302 ifyou have any questions or wish to discuss the enclosed report.

Sincerely,

Goldendale Aluminum Company

:::f:~:~
Environmental Manager

cc: Dawn Sanders, CH2M Hill
Butch Palmer
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85 John Day Dam Bel.
Go.ldenda.Ie, J{a. 98620

June25, 1996

Mr. PaulKerin
Department ofEnvironmental Quality
Northwest Region
1500 SW First Street, Suite750
Portland, OR 97201-5884

Phone (509) 773-5811
Fax (509) 773-7245

RE: Annual StormWaterReport for Goldendale Aluminum (formerly Columbia
Aluminum) Unloading Facility, Portland, Oregon,General Permit 1200-T, FileNo.
107213

Dear Mr. Kerin:

This annual report transmits the storm water data collected at the Goldendale Aluminum
Company Unloading Facility, as required in General Permit 1200-T. Thestormwaterdata
submitted is for three events: April 1995, December 1995, andMay 1996. Previous annual
reports submitted to DEQ have included the data collected in a calendar year, ratherthan
data collected in the preceding rainy season. We have decided that subsequent annual
reportswill include data collected on a seasonal basis. Therefore, this annual report
includes the secondsample resultsfor the 1994-1995 rainy season andresults for two
samples collected during the 1995-1996 rainy season.

Thereare three stormwater outfalls at the site. The outfall designations used inprevious
annual reports havebeen changed in this report. The following outfall designations usedin
previous annual reports and the current designations are shown below: .

Previous Outfall Name
SWI
SW2
SW3

Current Outfall Name
SWN
SWE
SWS

The currentoutfall designations will be used in subsequent sampling andreporting.

The stormwater quality data are provided in Table 1. Oil and greasewas greaterthan 10
mg/Lat the southernmost outfall (SWS) on December 30, 1995. New asphalt hadjust
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been applied to the drainage area ofoutfall SWS prior to this sampling eventand may
haveaffected stormwater quality. The subsequent sample from this outfall, collected May
13, 1996, indicates that the asphalt was no longer affecting water quality: the oil and
greaseconcentration was below 1 mg/L. Except for the one oil andgreasevalue discussed
above, allother permit limits were met.

I can be reached at (509) 773-7302 if you have anyquestions.

Sincerely,

Goldendale Aluminum Company

~f,[J~
Wayne E. Wooster
Environmental Manager

cc: Dawn Sanders, CH2MHill
ButohPalmer
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Table 1
1995·1996 Storm Water Quality Results
Goldendale Aluminum Unloading Facility

Sample Event #1 Sample Event #2 Sample Event #3 . Permit

Site SWN SWE SWS SWN SWE SWS SWN SWE SWS Limits
Sample Date 4/27/95 4/27/95 4/27/95 12/30/95 12/30/95 12/30/95 5113196 5/13/96 5/13/96

General Chemistry
Chemical Oxygen Demand (mg/L) 20 84 20 <20 <20 26 10 31 <10
Total Organic Carbon (mg/L) 10 32 11 <5 5.2 9.7 1 5 3
Total Suspended Solids (mg/L) 12 16 90 7 6 7 <5 29 <5
Total Phosphorus (mg/L) 0.16 0.17 0.08 <0.05 <0.05 <0.05 <0.05 0.08 1.0
Oil and Grease (mg/L) <5 6.4 <5 <5 <5 17 <1 <1 <1 <10
pH (laboratory) 6.8 6.4 6.4 6.5 6.4 6.4 >6 and <9
pH (field) 7.3 7.4 7.5 >6 and <9

Total Metals
Arsenic (mg/L) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Cadmium (mg/L) <0.001 <0.001 <0.001 <0.0005 0.0031 0.0017 <0.0005 0.0018 <0.0005
Chromium (mg/L) <0.005 <0.005 <0.005 <0.002 <0.002 <0.002 <0.01 <0.01 <0.01
Copper (mg/L) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.01 <0.01 <0.01
Lead (mg/L) 0.0026 0.0088 0.006 0.0046 0.0036 <0.002 <0.002 0.003 <0.002
Mercury (mg/L) <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.0005 <0.0002 <0.0002 <0.0002
Nickel (mg/L) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.02 <0.02 <0.02
Zinc (mg/L) 0.1 0.62 0.34 0.19 0.17 0.12 0.07 0.08 0.09

CAe/data.xls



TELEPHONE 509-773-5811
FACSIMILE 509-773-7204

85 JOHN DAY DAM ROAD
GOLDENDALE, WA 98620-9320

May 12, 1994

Mr. Paul Keiran
Department of Environmental Quality
Northwest Region Office
2020 SW Fourth Ave, Suite 400
Portland, OR 97201

RE: Annual Report of Storm Water Sampling Results
Columbia Aluminum Corporation
NPDES Storm Water Discharge Permit Number 1200-T
DEQ File Number 107213

Dear Mr. Keiran:

Enclosed are the laboratory results of the storm water samples collected at our facility
for 1993 as required under Schedule B, condition 3. In accordance with our facility's
Storm Water Pollution Control Plan, samples were collected from three locations.
These locations are denoted as SW-l, SW-2 and SW-3.

Should you have any questions, please contact me at (509) 773-7302.

Sincerely,

~\hO"'{' t' l,J01-<{}:{e,,-

\Vayne E. Wooster
Environmental Manager

Enclosure
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STORM WATER SAMPLE RESULTS

SAMPLE 10: CAC-SW-1
DATE COLLECTED: December 10, 1993

All results (except pH) presented in mg/L (ppm) unless
otherwise noted.

I
PRIMARY PARAMETERS

IPARAMETER . RESULT

pH 7.1

OIL & GREASE NO

TOTAL PHOSPHORUS NO

COD I NO

TOC 5

TSS 8

ARSENIC NO

CADMIUM NO

CHROMIUM NO

COPPER <0.05

LEAD 0.0032

MERCURY <0.0006

NICKEL NO

ZINC . 0.13

CAC-Ol
STORM WATER ANALYSIS REPOflT

.LPfltl 213. 1994
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STORM WATER SAMPLE RESULTS

SAMPLE 10: CAC-SW-2
DATE COLLECTED: December 10,1993

All results (except pH) presented in mg/L (ppm) unless
otherwise noted.

I
PRIMARY PARAMETERS

IPARAMETER RESULT

pH 7.2

OIL & GREASE 0.8

TOTAL PHOSPHORUS NO

COD NO

TOC 4

TSS 14

ARSENIC I NO

CADMIUM NO

CHROMIUM NO

COPPER <0.05

LEAD NO

MERCURY <0.0006

NICKEL NO

ZINC NO

CAe-01
STORM W"TER "w..lYSlS REPORT
"PRIl 26. 1994
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STORM WATER SAMPLE RESULTS

SAMPLE 10: CAC-SW-3
DATE COLLECTED: December 10, 1993

All results (except pH) presented in mg/L (ppm) unless
otherwise noted.

1

PRIMARY PARAMETERS

IPARAMETER RESULT

pH 7.0

OIL & GREASE 4.8

TOTAL PHOSPHORUS NO

COD NO

TOC 5 I
TSS 7 I

ARSENIC NO I

CADMIUM NO

CHROMIUM NO

COPPER <0.05

LEAD NO

MERCURY <0.0006

NICKEL NO

ZINC NO

CAC-01
STORM WATER ANALYSIS REPORT
APRtl ze, 1So9-4
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STORM WATER SAMPLE RESULTS

SAMPLE 10: CAC-SW-1
DATE COLLECTED: February 20, 1994

All results (except pH) presented in mg/L (ppm) unless
otherwise noted.

I
PRIMARY PARAMETERS

IPARAMETER RESULT

pH 7.0

OIL & GREASE NO

TOTAL PHOSPHORUS 0.03

COD NO

TOC 7

ITSS 7.6

ARSENIC NO

CADMIUM NO

CHROMIUM NO

COPPER <0.05

LEAD NO

MERCURY <0.0004

NICKEL NO

ZINC NO

CAC-Ol
STORM WATER ANALYSIS REPORT
APRIL 26. 1994
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STORM WATER SAMPLE RESULTS

SAMPLE 10: CAC-SW-2
DATE COLLECTED: February 20, 1994

All results (except pH) presented in mg/L (ppm) unless
otherwise noted.

I
PRIMARY PARAMETERS

IPARAMETER RESULT

pH 6.8

OIL & GREASE ND

TOTAL PHOSPHORUS 0.01

COO ND

TOC 4

TSS 9.3

ARSENIC ND

CADMIUM ND

CHROMIUM ND

COPPER <0.05

LEAD 0.003

MERCURY <0.0004

NICKEL ND

ZINC ND

CAC-<ll
STOR'" WATER ANALYSIS REPORT
APflit 2tJ. '!9'S'(
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STORM WATER SAMPLE RESULTS

SAMPLE 10: CAC-SW-3
DATE COLLECTED: February 20, 1994

All results (except pH) presented in mg/L (ppm) unless
otherwise noted.

I
PRIMARY PARAMETERS

IPARAMETER RESULT

pH 6.8

OIL & GREASE NO

TOTAL PHOSPHORUS <0.01

COD NO

TOC 4

TSS 12

ARSENIC NO

CADMIUM NO

CHROMIUM NO

COPPER <0.05

LEAD NO

MERCURY
.

<0.0004

NICKEL NO

ZINC NO

CAC-Ol
STORM WI.. fER ANALYSIS Rt:?'.JP. r
APRIL 2~. 199-4

Appendix15-001356



CH2M HILL

825 NE Multnomah

Suite 1300

CH2MHILL

May 9, 2000

Tom Gainer, P.E., Project Manager
Department of Environmental Quality
Northwest Region Portland Office
2020 SW 4th Avenue, Suite 400
Portland, OR 97201-4987

Subject: Goldendale Alumina Unloading Facility
Response to DEQ's Comments on the Preliminary Assessment

Dear Mr. Gainer:

Portland, OR

97232-2146

Tel 503.235.5000

Fax 503.736.2000

Proud Sponsor of

National Engineers Week 2000

Goldendale Aluminum Company (GAC) has received your letter of April 20, 2000
providing comments on the Goldendale Alumina Unloading Facility. Thank you for your
timely review and comments regarding the Preliminary Assessment (PA) that we submitted
in March 2000 for the facility. We appreciate and agree with your statement that "it appears
that the subject site is not likely a significant source of sediment contamination adjacent to
the site".

We acknowledge your comment that certain issues still need to be addressed. This letter will
respond to your comments on the PA and attempt to address the outstanding issues that
you have identified.

Response To Specific Comments
We have prepared responses to the specific issues you have raised in your comments. These
are organized by comment and are included below. The comment numbers below
correspond to those of your April 20 letter.

Comments 1 & 2:

It was stated in the PA that oil and grease exceedances were believed to be due to isolated
storm events that flush accumulated contaminants from the stormwater collection system.
Stormwater samples are collected biannually during significant rain events where adequate
flow through the outfalls is generated. Because of this, sample results present a worst case
and sample concentrations are believed to decrease with subsequent storm events. Samples
are collected at least sixty days apart, with one sample collected in the fall when runoff first
occurs.

Since the start of stormwater monitoring in 1993, there have been three reported
exceedances of oil and grease. One of the oil and grease exceedances (17 mg/L) that
occurred on December 30,1995 was attributed to asphalt paving that had recently been laid
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May 9, 2000

in the drainage area of the outfall. The oil and grease concentration was below 1 mg/L for
the subsequent sample collected from the same outfall on May 13, 1996.

Due to the minimal number of oil and grease exceedances in the stormwater discharge,
GAC believes that stormwater runoff from the site has not significantly contributed to the
observed low molecular weight polynuclear aromatic hydrocarbon (LPAH) contamination
in the sediment.

In order to verify that stormwater runoff is not a significant contributor to sediment LPAHs,
GAC proposes to sample their stormwater discharge for LPAHs curing their next two
sampling events. Samples will be analyzed using EPA Method 8270. This method provides a
breakdown of the LPAH congeners, allowing direct comparison to the individual LPAH
constituents found in the 1999 dredge composite sample.

Comment 3:
During the 1990 sediment characterization, small amounts of alumina were detected at three
of the nine sample locations. Based on the report findings, alumina deposition in the
sediments was neither significant nor widespread.

A pneumatic conveyor system is used to unload bulk cargo ships at the CAC dock and
pipes alumina from the hold of the ship directly into the storage silos or railcars. The
integrity of the system is ensured through a preventative maintenance program. Unload.ed
material is entirely contained within pneumatic conveyance pipes until it is discharged into
the storage silos or railcars. Discharges of alumina are limited to slight fugitive air emissions
and stormwater runoff from the site, which may contain trace amounts of alumina that
settle on the site from fugitive air emissions. Since the alumina in the sediment is attributed
to minimal fugitive air emissions, and alumina is characterized as a nuisance dust (no
significant health hazard), GAC does not believe that additional investigation of alumina is
warranted.

Comment 4:

As stated previously, discharges of alumina are believed to be limited to slight fugitive air
emissions and are not believed to be a significant source of sediment contamination.
Regulations governing discharges from ships, contained in title 33 of the Code of Federal
Regulations, prohibit the release of bilgewater, blackwater, gray water, and other material at
the dock. Releases of this kind, if any, would not have been a routine practice.

Comment 5:

GAC does not believe that its planned maintenance dredging will pose an unacceptable risk
to human health or the environment, even if residual sediment contamination does exist as a
result of the Bunker C release from the Tai Chung. This belief is based on the reasons
specified below.
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The specific gravity of Bunker e can range from 0.95 to 1.03. As a result, a portion of
Bunker e released to a water body would be expected to sink and a portion would be
expected to float. The amount of Bunker e that sank in the water column from the ship
release is unclear. However, according to the National Oceanic and Atmospheric
Administration (NOAA) Hazardous Materials Response Team, usually greater than 70% of
the fuel oil will persist as floating or beached oil for a week or longer. Environmental
degradation occurs in months to years. Due to the fact that the spill occurred almost nine
years ago, it is expected that a significant portion of the residual Bunker e has biologically
degraded.

The dredging planned for this summer is unlikely to expose or resuspend any potential
contamination related to the Bunker e material. The 1991 dredging permit allowed for
sediment to be removed to a depth of 40 feet below mean low water level (MLWL). The
dredging planned for this summer, will remove material down to a depth of 38 feet below
MLWL. Since the Bunker e spill occurred after the dredging in 1991, the portion of the
Bunker e that sank presumably settled at an approximate depth of 40 feet below MLWL.
Therefore, after the planned dredging is completed, there should be approximately two feet
of sediment capping any residual Bunker e contamination.

For the reasons above, suspension of Bunker e during dredging is not believed to be a
significant issue due to the presumed biological degradation of the fuel oil and since an
approximate two-foot thick cap will remain over the fuel oil after dredging is complete.

Comment 6:
DEQ's comment is acknowledged and no additional comments are necessary.

Comment 7:
DEQ's comment is acknowledged and no additional comments are necessary.

Dredging Scheduled for Summer 2000
As stated. in the PA, CAe was issued a permit in September 1999, to conduct maintenance
dredging at its dock. The permit authorizes CAe to dredge sediment to a depth of 38 feet
below MLWL. It is imperative that this accumulated sediment be removed so that ships can
dock at the facility. A work plan will be prepared for your review describing the area to be
dredged, the proposed sampling and analysis, and disposal of the dredged material. We
will be in contact with you over the next several weeks to discuss the content of this plan.

Please give me a call at (503) 235-5022 Ext. 4316 if you would like to further discuss any of
the issues above, or discuss the contents of the proposed work plan.
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Sincerely,

Paul LaFrance, P.E.
Project Manager, CH2M HILL

c: Gerald Miliec/Goldendale Aluminum Company
Wayne Wooster/Goldendale Aluminum Company
Louis Ferreira/Stoel Rives
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John A. Kitzhaber, M.D.• Governor

Gerald Miller, General Council
Goldendale Aluminum Company
8000 NE Parkway Dr., Suite 300
Vancouver, Washington 98662-6744

Dear Mr. Miller:

Department of Environmental Quality
Northwest Region Portland Office

2020 SW 4th Avenue, Suite 400
Portland, OR 97201-4987

(503) 229-5263
FAX (503) 229-6945
TrY (503) 229-5471

April 20, 2000

RE: Goldendale Alumina Unloading
Facility
Review of Preliminary Assessment

Thank you for submitting the March 2000 Preliminary Assessment (PA) for the above
referenced site. The PA adequately addressed certain issues identified in the Department of
Environmental Quality's (DEQ) November 18, 1999 Strategy Recommendation, although some
data gaps still exist. The DEQ has the following comments based on our review of the PA.

1) The February 12, 1999 sediment composite sample collected adjacent to Goldendale's dock
for proposed dredging found concentrations of low molecular weight polynuclear aromatic
hydrocarbons (LPAHs) that exceeded Portland Harbor baseline levels. The extent and source(s)
of contamination is not clear. While off-site sources may have contributed to the observed
sediment contamination, it-is not clear to what extent stormwater runoff from the Goldendale site
contributed to the sediment contamination.'

2) Oil and grease exceedences in stormwater from the subject site, documented in 1995, 1997,
and 1998, do not appear to result from "isolated storm events." Since there appears to be
elevated PAHs adjacent to the Goldendale dock, it is not appropriate to eliminate this potential
source from evaluation. Further assessment of potential upland sources and analysis of
stormwater and/or sediment appears warranted to evaluate this potential source of sediment
contamination.

3) The observation of alumina in sediment adjacent to the Goldendale dock during the 1990
sediment characterization appears contrary to the PA's statement that spillage of alumina and
pitch during ship unloading is not possible due to the vacuum unloading system. This potential
source of contamination needs to be re-evaluated, especially since sediment samples were not
analyzed for aluminum during the 1999 characterization.

4) Section 3.1.1 describes discharges from berthed ships as a potential source of sediment
contamination, but this potential source is not further evaluated.
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5) It appears that the 8,000-gallon Bunker C refueling spill in December 1991 occurred after the
1991 sediment dredging activities. The elevation (or depth) of potential hydrocarbon
contamination in sediments from the 1991 spill near the dock should be discussed in relation to
the 1999 sediment sampling and the dredging elevation proposed for this summer (i.e., did past
or planned sediment sampling include the potential spilled material and will the planned
dredging activity expose the spilled material?).

6) Besides the exceptions noted above for alumina unloading and stormwater discharge from the
subject site, the evaluation of potential sources presented in Figure 3-1 of the PA is acceptable.

7) The PA compared dredge sediment data to Dredged Material Evaluation Framework
Screening Levels. These screening levels are not being used in the Portland Harbor project. The
focus of the Expanded PA should be to determine whether a release of hazardous substance
occurred at the subject site and whether the site has contributed to sediment contamination.
While toxicological evaluations are not required at this phase of the Goldendale project, site
specific and Portland Harbor-specific toxicological evaluations will be used for Portland Harbor
Sediment projects. Therefore, it is not currently appropriate to state that the subject site poses no
known threat to ecological receptors in the Willamette River.

Based on these findings, it appears that the subject site is not likely a significant source of
sediment contamination adjacent to the site; however, the above comments must be adequately
addressed before the DEQ makes a determination for this site.

Additional sediment sampling and analyses coordinated with planned dredging activities may
help resolve issues discussed in this letter, particularly to identify and distinguish between on
and/or off-site contaminant sources. Sample locations should focus on the dock area and
stormwater outfalls. Sediment sampling locations should account for the horizontal and vertical
extent of sediment removed during dredging activities. DEQ requests that prior to conducting
sampling activities, a work plan be prepared and submitted for DEQ review and approval.

Please submit a response to these comments by May 12, 2000, and call me if you have any
questions or would like to meet to discuss this project. Thank you for your cooperation.

Sincerely,

~ -(1 ~
,j~~

Tom Gainer, P.E.
Project Manager

/
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CC: Paul LaFrance
CH2MHill
825 NE Multnomah, Suit 1300
Portland, OR 97232

Rod Struck, DEQ
Eric BIischke, DEQ
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John A. Kitzhaber, M.D., Governor

Mr. Tim Furlong
Environmental Manager
Goldendale Aluminum Co.
85 John Day Dam Road
Goldendale, Washington, 98620

Dear Mr. Furlong:

Department of Environmental Quality
Northwest Region

2020 SW Fourth Avenue
Suite 400

Portland, OR 97201-4987
(503) 229-5263 Voice
TIY (503) 229-5471

December 7, 1999

Re: Request for Performance of Preliminary
Assessment with Sampling - Goldendale
Aluminum Site

This letter informs you of the results of our review of information regarding hazardous substance
contamination at the Goldendale Aluminum facility located at 2600 N. River Street in Portland,
Oregon. The Oregon Department of Environmental Quality (DEQ) has determined that the
Goldendale Aluminum site is a high priority for a preliminary assessment with sampling and
requests that Goldendale Aluminum Co. perform a preliminary assessment with sampling in
accordance with the Environmental Cleanup Law, Oregon Revised Statutes (ORS) 465.200 et
seq.

The Goldendale Aluminum facility is located within or near a portion of the Willamette River
known as the Portland Harbor. A 1997 investigation revealed significant contamination of
sediments within the harbor. DEQ has undertaken review of available information regarding
properties throughout the harbor to identify potential sources of the sediment contamination. The
results of DEQ's review for the Goldendale Aluminum facility are summarized in the enclosed
Strategy Recommendation

Based on this review, DEQ has determined additional information is necessary to determine
whether hazardous substances have been released or threaten to be released at the Goldendale
Aluminum facility and come to be located in Willamette River sediments. The preliminary
assessment with sampling will fully evaluate all upland, in-water and over-water activities that
might have resulted in the release of hazardous substances and include sufficient sampling to
assess whether hazardous substances have come to be located in Willamette River sediments at
or near the Goldendale Aluminum facility. At a minimum, sampling will include the collection
of surface and subsurface sediment samples at appropriate points adjacent to the Goldendale
Aluminum facility.

DEO-I
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DEQ proposes that your performance of the preliminary assessment with sampling be
governed by the enclosed Voluntary Cleanup Letter Agreement. The facility's preliminary
assessment with sampling will be coordinated with harbor-wide sediments investigations
currently being pursued by DEQ. This will require commencement of the preliminary
assessment with sampling at the Goldendale Aluminum facility in the near future. DEQ
therefore requests that you review the enclosed Strategy Recommendation and Voluntary
Cleanup Letter Agreement, and inform DEQ whether will perform a preliminary
assessment with sampling by signing and returning one original of the enclosed Voluntary
Cleanup Letter Agreement within 30 calendar days of mailing of this letter. Please retain
one signed original for your records. It is DEQ's expectation that a preliminary assessment
and sampling work plan will be completed and submitted to DEQ within six weeks of
signing the Voluntary Cleanup Letter Agreement.

Should you not agree to perform the preliminary assessment with sampling by execution of the
Voluntary Cleanup Letter Agreement, DEQ will assume you are not willing to perform the
requested work. In this case, as with other facilities within the Portland Harbor, DEQ will
complete the preliminary assessment with sampling itself, with subsequent cost recovery from
liable parties.

Finally, please be advised that DEQ is required by ORS 465.330 to recover remedial action costs
incurred by DEQ, including for site assessment activities. You will be receiving an invoice inthe
near future for DEQ's costs of preparing the Strategy Recommendation for the Goldendale
Aluminum facility. Reimbursement of future DEQ costs will be provided through the Voluntary
Cleanup Letter Agreement for the facility, if one is entered.

Please Contact me at 503 229-5648 if you have any questions regarding the enclosed Strategy
Recommendation.

Sincerely,

Eric Blisc e,
Coordinator
Portland Harbor Study Area
Waste Management and Cleanup Division

Enclosures

c: Kurt Burkholder, DOl
Dave St. Louis, Manager, NWR Site Assessment Program
Mike Rosen, NWR Voluntary Cleanup Program
Gil Wistar, Coordinator, Site Assessment Program
ESCI File No.: 2440
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DEQ SITE ASSESSMENT PROGRAM - STRATEGY RECOMMENDATION

site Name:

Site CERCLIS Number:

DEQ ECSI Number:

Site Address:

Reconunendation By:

Approved By:

Date:

Goldendale Aluminum Company

(none)

2440

2600 N. River Street
Portland, Oregon 97227

Tom Gainer, Voluntary Cleanup and
Site Assessment Section,DEQ Northwest
Region

Michael E. Rosen, portland. Harbor 11 ~~.
Manager, DEQ Northwest Reglon ~

t-{.6JL
November 18, 1999 'fiJI-

~: This site is upstream of a 6-mi1e stretch of the Lower
Willamette River in which the u.S. Environmental Protection Agency
(EPA) conducted a sediment study in 1997. This·area, referred to as
the Portland. Harbor, is between "the upstream ends of Sauvie Island
(River Mile 3.5) and Swan Island (RM 9.5). The purpose of this
Strategy Recommendation is to determine whether a specific hazardous
substance release or a specific past operation at the site can be
linked to contamination in sediments adjacent to the site. Because
of this focus, the Strategy Recommendation may omit some historical
site information, regulatory iss~es, or further-action conclusions
that might otherwise be included in a DEQ Strategy Recommendation.

Background, Portland Harbor Sediment Evaluation

In September and October 1997, EPA's contractor, Roy F. Weston,
Inc., collected 187 near-shore sediment samples within the Portland
Harbor area defined above. Most samples (150) were collected as
shallow grab samples within the upper 6 to 17 centimeters (em) of
sediments. 37 deeper composite core samples, from depths of between
55 and 139 em, were also collected. All samples were analyzed for
total metals, semi-volatile organic compounds (SVOCs), total organic
carbon (TOe), and sediment grain size. Selected samples were also
variously analyzed for organotins (TBTs), pesticides,

1
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polychlorinated biphenyls (PCBs), chlorinated herbicides, and
polychlorinated dioxins and dibenzofurans.

Based on analytical results from this study, which showed extensive
sediment contamination, EPA is currently considering Portland Harbor
for inclusion on the federal National Priority List (NFL - also
known as Superfund).

Between late 1998 and mid-1999,· DEQ examined EPA's analytical data
to determine potential sources for sediment contamination in the
Harbor. Potential sources associated with the most contaminated
areas of sediment were sites already active in DEQ's Cleanup
Programs.

DEQ categorized other areas of sediment contamination (i.e., those
areas not thought to be associated with active .Cleanup Program
sites) by defining the areas:

·e
o

having the highest detected concentration of a given
. contaminant;

ewith contaminant concentrations in the upper five percent of a
given contaminant's detected concentrations; and

e having contaminant concentrations above an apparent "baseline
range" most commonly detected throughout the harbor area.

DEQ categorized in this manner because there are no established
freshwater sediment contarninantconcentration guidelines or well
defined background contaminant concentrations for the harbor area.
The contaminant. "baseline range" was developed by examining the
geometric distribution of concentrations for each contaminant
detected. Any sediment concentrations that appeared to· depart
significantly from the ranges most commonly detected were suspected
of lying near a potential contaminant source.

The Goldendale Aluminum Company site is located at about·River Mile
10, approximately one-half mile upstream from the southern extent of
the Portland Harbor Sediment study area (Figure 1). Therefore, no
sediment samples were collected adjacent to the Goldendale site
during the EPA's 1997 Portland Harbor Sediment Investigation.

Investigation History

Portland Shipyard Investigation
The Port of Portland and Cascade General, Inc. conducted a sediment
investigation of the Portland Shipyard in April 1998 and issued a
report in November 1998 that contained additional sediment data.

2
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One of their shallow sediment sampling locations, PSY76 , was located
approximately 100 feet upstream of the subject site and 340 feet
from shore (Figure 2). This sample location is relatively far from
shoreline and may exceed the lateral zone of potential impact from
activities at the subject site. As shown on Table 1, .sample PSY76
had concentrations of lead, zinc, bis{2-ethylhexyl)phthalate, and
butylbenzylphthalate that moderately exceed Portland Harbor baseline
levels.

The two samples collected about 700 feet downstream of the
Goldendale site, PSY71 and PSY77, had concentrations of arsenic,
bis{2-ethylhexyl)phthalate, and di-n-octylphthalate that slightly to
moderately exceed baseline levels. .

Sediment SampI.ing for Maintenance Dredging
As part of planned maintenance dredging in front of their facility,
Goldendale Aluminum collected three sediment s·amples adjacent to
their dock (Figure 3) on February 12, 1999. Analytical results from
a composite of the three samples show elevated levels of
dibenzofuran and low molecular weight. polYnuclear aromatic
hydrocarbons (LPAHs, Table 1). The LPAH concentration is over twice
the Portland Harbor baseline level.

Operational History

The 8-acre facility is used to transfer alumina from ocean-going
ships to rail cars, and conduct maintenance of associated equipment.
Three large above ground storage tanks/silos located along the
current dock at the waterfront first appear in 1983 aerial
photographs (Figure 3). The 1936 and 1957 aerial photographs show a
different dock located towards the northwestern portion of the site
(downstream) adjacent to a large building along the waterfront. In
1977, the building was gone but the dock remained. Detailed
information on site activities was not readily available.

Sediment adjacent to the facility's dock has been dredged (Figure 3)
and the sediment was apparently disposed of at Ross Island. It is
not clear to what extent sediment accumulation around the dock is
due to material loss during ship offloading vs. natural/background
sedimentation in Portland harbor.

The facility changed its name from Columbia Aluminum to Goldendale
Aluminum in 1996, and is associated with an aluminum smelter in
Goldendale, Washington. The site was labeled Martin Marietta on a
1984 survey map, although activities associated with this time
period are not known.
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Regulatory History

Spills
There are no documented spills from the facility in DEQ records.

RCRA Issues
The facility is not registered with DEQ as a hazardous waste
generator.

Underground Storage Tanks (USTs)
There are no DEQ records of USTs at this site.

Stor.m Water Discharge
Goldendale has a permit with the DEQ for storm water discharge.
Lead, zinc, and oil/grease have been detected in storm water
monitoring data from 1994-1999. The facility received a Notice of
Noncompliance from DEQ dated January 2, 1996 for elevated levels of
oil/grease, and their November 1998 and June 1999 storm water
monitoring data showed continued oil/grease concentrations at three
to nine times the permitted level. The source of oil/grease
contamination may be associated with leaks from trains and/or
maintenance activities. The elevated LPAH concentration observed in
the "dredge composite" sediment sample may be from contaminants
migrating from the subject site via storm water discharges.

Stormwater runoff from the site may be contributing towards
aluminum, lead, zinc, and petroleum hydroca~bon sediment
contamination, although there is limited sediment data adjacent to
the site to evaluate this. "The dredge composite sample was not
analyzed for aluminum, and lead and zinc concentrations did not
exceed Portland Harbor baseline levels.

Air Quality
The facility operates under a DEQ Air Contaminant Discharge Permit
#26"-3069.

Site Hydrogeology

The site lies in the northern-most Portland Basin, a major north
southeast trending sediment filled structural depression found in
the northern part of the Willamette River valley and adjoining
Columbia Riv~r valley (Swanson et aI, 1993). The basin is filled
with recent alluvium, Pleistocene cataclysmic flood deposits,
Miocene to Holocene nonmarine sedimentary rocks, and is underlain by
Eocene to Miocene volcanic and sedimentary rocks that are exposed
along the basin margins.

The youngest deposits are recent alluvium (silt, sand and gravel
mixtures) characteristic of an active fluvial environment. These
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are made up of shoreline, river channel, and adjacent floodplain
deposits.

Terraces that rise 50 to 100 feet above the northeastern shore of
the Willamette were formed during Pleistocene cataclysmic flooding
related to glacial Lake Missoula, and consist of unconsolidated
mixtures of silt, sand, and gravel that generally are coarser than
the recent deposits. Fill comprised of fine to medium sands and
silt was also placed in many areas along the river during site
development. The total thickness of recent alluvium and flood
deposits appears to be about 100 feet in the vicinity of the site.

Coarse gravel to conglomerate of the Troutdale Formation, deposited
by the ancestral Columbia River, underlies the cataclysmic flood
deposits and appears to be about 100 feet thick in the vicinity of
the site. Sandy River mudstone underlies·the Troutdale Formation
and appears to be about 100 feet thick. Basalt of the Columbia
River Basalt (CRB) group forms the basement rock of the Portland
Basin, and may be as much as several hundred feet thick in the
vicinity of the site.

Aquifers in the unconsolidated sedimentary deposits generally are
unconfined and localized due'to heterogeneity of the deposits. The
Troutdale Formation is an important region~l aquifer and is widely
tapped for both potable and non-potable uses. Interbedded Claystone
and/or siltstone, or cementation often promotes confined aquifer
conditions within the Troutdale Formation. Deep wells 'installed in
fractured CRB can be very productive and important supply wel l.s . .
Site -elevation is about 30 feet above mean sea level.

Pathway Summary

The Goldendale facility lies in an area of mixed industrial,
commercial, and residential use. Over 100 residences lie within 1/4
mile of the facility, although the majority are located on a bluff
over 100 feet higher in elevation.

Site workers at the facility or trespassers could be exposed to
contaminants in surface soil. Utility trench workers could
potentially be exposed to subsurface contaminants through direct
contact, inhalation, or incidental ingestion.

Oregon Water Resources Department has no well logs for domestic
wells within one mile of the Goldendale facility.

,The nearest signiricant wetland is located approximately 2,000 feet
southwest of the subject site at the head of the Swan Island Basin.
However; the hydraulic connection between the site and this wetland
is not clear.
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Overlook and Madrona Parks are located within one-quarter mile of
the site. Since the two parks are located on a bluff over 100 feet
higher in elevation, the site would not likely impact the parks.

Both recreational and subsistence fishing occur within' the Lower
Willamette River. Commercial fishing within the Portland Harbor is
limited to a small Pacific lamprey fishery. Recreational boating,
water skiing, swimming, and beach use also occur within the Harbor.

The Lower Willamette River provides habitat for 39 fish species,
including populations of wild cutthroat trout, rainbow trout, and
mountain whitefish. White sturgeon are plentiful within the'Harbor.
The Harbor is also an important migratory corridor, nursery habitat,
and adult· foraging area for two runs of chinook salmon, two runs of .
steelhead trout, and individual runs of coho and sockeye salmon,

Upper Willamette River populations of chinook and steelhead, which
migrate through the Harbor, are listed as threatened species under
the Federal Endangered Species Act. The Pacific lamprey is
considered a federal species of concern.

Great blue herons, cormorants, osprey, mergansers, kingfishers,
peregrine falcons, and bald eagles routinely forage within the

- Harbor. The area is also part of the wintering range for the
Aleutian Canada goose. All are protected under the Migratory Bird
Treaty Act. The peregrine falcon is federally listed-: as an

- endangered species, while the Aleutian Canada goose is federally
listed as threatened species. The bald eagle also is a threatened
species, but was recently proposed to be removed from this list.

There is little data on the nature and extent of the benthic
community within Portland Harbor sediments. However, it is known
that contamination in the benthos, which is a protected beneficial
use, can be the source of food-chain effects that radiate up to the
species listed above, including humans.

The Lower Willamette River is water quality limited for the
following toxic compounds:

• Dioxins/furans (water column and sediments) ;
• Mercury (fish tissue);
• Pesticides (water column and sediments);
• PolYnuclear Aromatic Hydrocarbons - PARs - (water column and

sediments); and
• Trace metals (water column and sediments) .

DEQ's Water Quality Division is developing Total Maximum Daily Load
requirements (TMDLs) within the lower Willamette River for these
contaminants, A TMDL for 2,3,7, 8-TCDD was established in 1991.

6
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Conclusions/Recommendations

~: As indicated previously, this review is limited to
establishing a link between site activities and contamination in
adjacent Portland Harbor sediments. It does not necessarily
represent a thorough review of available site data, and the
conclusions and recommendations presented below may reflect this
limited focus.

The following conclusions are based on the contents of this review:

• Due to contaminants in their storm water discharge, possible
material (alumina) loss during offloading, and petroleum p~oducts
leaked from ships using their dock, site activities may be
contributing towards aluminum and petroleum sediment .
contamination adjacent to the site. A recent composite sediment
sample collected adjacent to the site showed elevated
dibenzofuran and LPAHs, indicating that on-site activities and/or
use of the site's dock may be contributing petroleum hydrocarbons
to sediment.

There may be contamination of river sediments adjacent to the
Goldendale site that represents a threat to human health and aquatic
life within the river. An Expanded Preliminary Assessment (XPA) on
the subject property should be conducted to evaluate sediment
contamination, potential upland site contaminant sources, migration
pathways, and past waste management practices and to determine
sources of observed sediment contamination. Sediment sampling
should include subsurface samples in the vicinity of. the storffiWater
outfalls to further define the extent of contamination. As
necessary, the XPA should present recommendations aimed at
preventing potential further contamination of adjacent sediment.
DEQ has determined that these actions warrant a high priority for
follow-up.

There is insufficient information to propose adding the site to
DEQ's Confirmed Release List or Inventory.

References

DEQ consulted the following general references in preparing this
Strategy Recommendation:

1. Portland Harbor Sediment Investigation Report, prepared by Roy F.
Weston, Inc. for USEPA, May 1998.

2. Portland Shipyard Sediment Investigation, prepared by Striplin
Environmental Associates, Inc. for Port of Portland and Cascade
General, Inc., November 9, 1998.
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3. Sediment Sampling Results, Goldendale Aluminum Company Corps
Permit Application ID No. 97114, transmitted to u.S. Army Corps
of Engineers by CH2M Hill, March 22, 1999.

4. DEQ LUST Database.

5. DEQ HWIMSy Hazardous Waste Generator Database.

6. DEQ SPINS Spill Database.

7. MetroScan Property Records, Multnomah County, Oregon.

Attachments

Table 1: River Sediment Contaminant Concentrations

Figure 1: Site Location Map

Figure 2: Surface Sediment Sample Locations

Figure 3: Site Layout
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TABLE 1

River Sediment Contaminant Concentrations
Goldendale Aluminum

Apparent

PorUand Harbor
Upstream Goldendale Downstream

.
Sediment
Baseline

Contaminant Units PSY76 Dredge PSY71 psvn Maximum Value
Composite

Antimony ppm <0.1 0.12 <0.1 <0.1 <5

Arsenic ppm 4 3 4 6 <5

Cadmium ppm 0.3 0.2 02 0.1 0.6

Chromium ppm 26 22 26 25 41

Copper ppm 36 29 36 32 60

Lead ppm 48 12 13 15 30

MereuI)' ppm 0.09 0.06 0.05 <0.05 0.1

Nickel ppm 24 21 23 23 32

Silver ppm 0.4 0.08 0.2 0.2 1.4

Zinc ppm 130 68 86 85 118

bis(2-Ethyfhexyl)phlhalate ppb 418 180 452 307 390 .

Butylbenzylphlhalate ppb 25 <20 18 11 <20

Di-N-BUlylphthaJate ppb <10 <20 15 <10 <20

Di-N-OclyIphlhalate ppb <10 <20 21 10 <20

Dibenzofure.n ppb - <10 180 <10 13 100

Olmelhylphthalate ppb <10 <20 <10 <10 <20

Pentachlorophenol ppb <100 <60 <100 <100 Detect

Phenol ppb <50 . <20 <50 <50 <20

LPAHs (totaQ ppb 90 1706 19 628 700

HPAHs (totaQ ppb 476 1832 326 1195 2400

DOTs (totaQ ppb 5 3 <10 3 220

PCBs (totaQ ppb 88 <10 <10 <10 <180

Pore Water Organotins (total) ppb <0.025 <0.02 <0.025 <0.025 NA

TOC % 1.7 1.6 1.8 2 2

Sediment Sample Depth em 0-10 0-10 0-10 0-10

100 = Value exceeds Portland Harbor Basefine Value

~ 100 I= Value is Greater than 2X Portland Harbor Baseline Value

NA = not ava~able

PSY sample data from Portland Shipyard (November 9, 1998)

Dredge composite sample collected for Goldendale Aluminum on February 12, 1999
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Wayne Wooster

rage 1 or 1

From:
To:
Sent:
Attach:
Subject:

"Scott Miller" <smiller@khm1.com>
<wwooster.GAC-POST.GAC-MAIN@Goldendalealu.com>
Thursday, January 02, 200311:10 AM
P2L0608.pdf
TPH and BTEXIN results from the groundwater sampling at the Portland facility

Hello Wayne,
Here is some good news to start the new year with - the analytical
results from the groundwater sampling completed at the Portland
facility. Both the Total Petroleum Hydrocarbon (TPH) results and the
BTEXIN results are all Non-Detect (ND).

In accordance with the work plan approved by the DEQ, KHM will prepare a
site assessment summary report requesting an NFA determination for the
site from the DEQ and requesting that the DEQ issue a letter to the
United States Environmental Protection Agency (EPA) stating, from the
DEQ's evaluation, the site does not appear to be a source of
contamination to the Willamette River. We will send a draft copy of
this summary report to you for review prior to sending it to the DEQ.
Give me a call ifyou have any questions.

Happy Year
Scott Miller
KHM
Phone: 503/639-8098

1/2/03
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KHM Environmental Project: Goldendale Aluminum

7150 SW Hampton - Suite 220 Project Nurnber: B16·03A Reported:

Tigard, OR 97223 Project Manager: Scott Miller 12/30/02 17:33

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received

GP-IA P2L0608-01 Water 12/16/02 10:40 12/18/02 12:55

GP-2 P2L0608-02 Water 12/16/0212:35 121l8/02 12:55

GP-3 P2L0608-03 Water 12/16/02 12:00 12/18/02 12:55

GP-4 P2L0608·04 Water 12/16/02 11:20 12/18/02 12:55

GP-5 P2L0608-05 Water 12/16/02 14:25 12/18/02 12:55

GP-6 P2L0608·06 Water 12/16/0215:00 12/18/02 12:55

GP-7 P2L0608-07 Water 12/16/02 15;35 12/18/02 12:55

GP-B P2L0608-08 Water 12/16/02 16:00 12/18/02 12:55

North Creek Analytical- Portland

Crystal Jones, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in Its entirety.
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KHM Environmental Project: Goldendale Aluminum

7150 SW Hampton - Suite 220 Project Number; B16-03A Reported:

Tigard, OR 97223 Project Manager: Scott Miller 12130102 17:33

Gasoline Hydrocarbons per NW TPH-Gx Method

North Creek Analytical - Portland

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

GP-IA (P1L060S-ol) Water Sampled: 12/16/02 Received: 12118/02

Gasoline Range Hydrocarbons ND 80.0 ug/l NWTPH-Gx 12119/02 12f19/02 2120709

Surr: 4-BFB 96.6% 50-150

GP-2 (P1L060S-02) Water Sampled: 12116102 Received: 12/18102

Gasoline Range Hydrocarbons ND 80.0 ugll NWTPH-Gx 12f19f02 12f19f02 2120709

Surr: 4-BFB 98.0% 50-150

GP-3 (P1L060S-03) Water Sampled: 12/16102 Received: 12118102

Gasoline Range Hydrocarbons NO 80.0 ugIl NWTPH-Ox 12/19/02 12119102 2120709

Surr: 4-BFB 96.0% 50-150

GP-4 (P1L060S-04) Water Sampled: 12/16/02 Received: 12118/02

Gasoline Range Hydrocarbons ND 80.0 ugll NWTPH-Ox 12f19/02 12f19f02 2120709

Surr: 4-BFB 94.6% 50-150

GP-5(P2L060S-05) Water Sampled: 12/16102 Received: 12/18102

Gasoline Range Hydrocarbons NO 80.0 ugIl NW TPH-Ox 12119/02 12/19/02 2120709

Surr: 4-BFB 95.6% 50-150

GP-6 (P2L0608-o6) Water Sampled: 12/16/02 Received: 12118/02

Gasoline Range Hydrocarbons ND 80.0 ugll NW TPH-Ox 12119102 12119102 2120709

Surr: 4-BFB 96.4% 50-150

GP-7 (P1L0608-on Water Sampled: 12/16/02 Received: 12118/02

Gasoline Range Hydrocarbons ND 80.0 ugll NWTPH-Gx 12/19/02 12/19102 2120709

Surr: 4-BFB 93.6 % 50-150

North Creek Analytical - Portland

Crystal Jones, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.
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KHM Environmental

7150 SW Hampton - Suite 220
Tigard, OR 97223

Project: Goldendale Aluminwn

Project Number: B 16-03A
Project Manager: Scott Miller

Gasoline Hydrocarbons perNW TPH-Gx Method
North CreekAnalytical w Portland

Reported:

12130/02 17:33

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

GP-8 (P2L0608.oS) Water Sampled: 12/16/02 Received: 12118102

Gasoline Range Hydrocarbons ND 80.0 ugIl NWTPH-Gx 12/19/02 12/19/02 2120709

Surr:4-BFB 96.0% 50-150

North Creek Analytical- Portland

Crystal Jones, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.
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KHMEnvirorunental

7150 SW Hampton- Suite 220
Tigard, OR 97223

Project: Goldendale Aluminum

Project Number: B16-03A
Project Manager: Scott Miller

Selected Volatile Organic Compounds per EPA Method 82MB

North Creek Analytical ~ Portland

Reported:

12130102 17:33

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

GP-IA (P2L060S-61) Water

Benzene

Toluene
Ethylbenzene
Xylenes (total)
Naphthalene

Surr: 4-BFB
Surr: 1.2-DCA-d4
Surr: Dibromofluoromethane

Surr: Toluene-db

GP-2 (P2L0608-02REl) Water

Benzene

Toluene
Ethy1benzene
Xylenes (total)
Naphthalene

Surr: 4-BFB
Surr: 1,2-DCA-d4
Surr: Dibromofluoromethane
Surr: Toluene-d8

GP-3 (P2L060S-63) Water

Benzene
Toluene
Ethylbenzene
Xylenes (total)
Naphthalene

Surr: 4-BFB
Surr: 1,2-DCA-d4
Surr: Dibromofluoromethane
Surr: Toluene-d8

ND 0.500 ugll

ND 0.500
ND 0.500
ND 1.00
NO 2.00

90.0% 84.5-124
112% 77.9-123
104% 83.5-119
100% 84.1-116

NO 0.500 ugll

NO 0.500
ND 0.500
ND 1.00
NO 2.00

92.0% 84.5-124
95.5% 77.9-123
98.0% 83.5-119
97.5% 84.1-116

NO 0.500 ugII

ND 0.500
NO 0.500
NO 1.00
NO 2.00

92.0% 84.5-124
110% 77.9-123
104% 83.5-119

98.0% 84.1-116

Sampled: 12/16102 Received: 12118/02

EPA 8260B 12/23102 12/23/02 2120816

Sampled: 12/16/02 Received: 12118102

EPA 8260B 12/24/02 12/24/02 2120874

Sampled: 12/16/02 Received: 12118102

EPA 8260B 12/23f02 12/23/02 2120816

North Creek Analytical- Portland

Crystal Jones, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.
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KHMEnvironmental

7150 SW Hampton - Suite 220
Tigard, OR 97223

Project: Goldendale Aluminum

Project Number: B16-03A
Project Manager: Scott Miller

SelectedVolatile OrganicCompounds per EPA Method8260B
North CreekAnalytical - Portland

Reported:

12/30/02 17:33

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

GP4 (P2L060S-Q4) Water

Benzene
Toluene
Ethylbenzene
Xylenes (total)
Naphthalene

Surr: 4-BFB
Surr: 1,2-DCA-d4
Surr: Dibromofluoromethane
Surr: Toluene-db

GP-S<P2L0608-Q5} Water

Benzene
Toluene
Ethylbenzene
Xylenes (total)
Naphthalene

Surr: 4-BFB
Surr: 1,2-DCA-d4
Surr: Dibromofluoromethane
Surr: Toluene-dB

GP-6 (P2L0608-Q6) Water

Benzene
Toluene
Ethylbenzene
Xylenes (total)
Naphthalene

Surr: 4-BFB
Surr: 1,2-DCA-d4
Surr: Dibromofluoromethane
Surr: Toluene-db

ND 0.500 ugI1

ND 0.500
ND 0.500
NO 1.00
NO 2.00

87.0% 84.5-124
110% 77.9-/23
10/% 83.5-l/9

99.0% 84./-l/6

ND 0.500 ugll

ND 0.500
NO 0.500
ND 1.00
ND 2.00

87.5% 84.5-124
114% 77.9-123
105% 83.5-119
100% 84.1-116

ND 0.500 ugll
ND 0.500
ND 0.500
ND 1.00
NO 2.00

88.0% 84.5-/24
114% 77.9-123
106% 83.5-119
100% 84./-116

Sampled: 12116/02 Received: 12118/02

EPA 8260B 12123/02 12123/02 2120816

Sampled: 12/16/02 Received: 12118102

EPA 8260B 12123/02 12/23/02 2120816

Sampled: 12/16/02 Received: 12118/02

EPA 8260B 12123/02 12123/02 2120816

North Creek Analytical - Portland

Crystal Jones, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.
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KHM Environmental

7150 SW Hampton - Suite 220
Tigard, OR 97223

Project: Goldendale Aluminum
Project Number: B16-03A

Project Manager: Scott Miller

Selected Volatile Organic Compounds per EPA Method 8260B
North CreekAnalytical- Portland

Reported:

12/30/02 17:33

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

GP-7 (1'21.0608-07) Water

Benzene

Toluene
Ethylbenzene
Xylenes (total)
Naphthalene

Surr: 4-BFB
Surr: 1,2-DCA-d4
Surr: Dibromofluoromethane

Surr: Toluene-db

GP-S (P2L0608-08) Water

Benzene

Toluene
Ethylbenzene
Xylenes (total)
Naphthalene

Surr: 4-BFB

Surr: 1,2-DCA-d4
Surr: Dibromofluoromethane
Surr: Toluene-db

ND 0.500 ugll

ND 0.500
ND 0.500
ND 1.00
ND 2.00

88.5% 84.5-124
114% 77.9-123
106% 83.5-119

99.5% 84.1-116

ND 0.500 ugll

ND 0.500
ND 0.500
ND 1.00
ND 2.00

89.5% 84.5-124
114% 77.9-123
105% 83.5-119
100% 84.1-116

Sampled: 12116102 Received: 121/8/02

EPA8260B 12123/02 12123/022120816

Sampled: 12/16/02 Received; 12118102

EPA 8260B 12123/02 12/23/02 2120816

North Creek Analytical- Portland

Crystal Jones, Project Manager

The results In this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.
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KHM Environmental

7150 SW Hampton - Suite 220
Tigard, OR 97223

Project: Goldendale Aluminum

Project Number; B16-03A
Project Manager; Scott Miller

Reperted:

12/30/02 17:33

North Creek Anal leal- Portland

Analyte

Batch 2120709 - EPA 5030B

Blank (ZU0709-BLKl)

Result
Reporting

Limit Units
Spike Source %REC
Level Result %REC Limits RPD

Prepared & Analyzed: 12/19/02

RPD
Limit Notes

Gasoline Range Hydrocarbons

Surr: 4-BFB

ND

44.2

80.0 ugIl

50.0 88.4 50-150

i.cs (2120709-B81)
Gasoline Range Hydrocarbons

Surr: 4-BFB

1130

47.5

80.0 ugJi

Prepared & Analyzed: 12119/02
1250 90.4 70-130

50.0 95.0 50-150

Duplicate (ZU070lJ..DUPl)
Gasoline Range Hydrocarbons

Source: P2L068S-01
3940 80.0 ugIl

Prepared: 12119102 Analyzed: 12120/02
4320 9.20 40 E

Surr: 4-BFB 51.2 50.0 102 50-150

Duplicate (2120709-DUP2)
Gasoline Range Hydrocarbons

Source: P2L068S-oZ
83.5 80.0 ugIl

Prepared: 12/19/02 Analyzed: 12/20/02
117 33.4 40

Surr: 4-BFB 48.2 50.a 96.4 50-150

North Creek Analytical- Portland

Crystal Jones, Project Manager

The resutts in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.
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KHM Environmental

7150 SW Hampton - Suite 220
Tigard, OR 97223

Project: Goldendale Aluminum

Project Number: B16-03A
Project Manager: ScottMiller

Reported:

12/30/02 17:33

1!,uii:';:E::t:;}>'····'.~:;::)~..'s~I~~'a1¥dIIlfiliiQii~~le';c~jfijji!&ijjaj:~b'~f,~~PX!M~'th~a;8Z~o;Jf,~·:Q~~fiw,(J~h6-rif" ,', ..,' .". :".; ',' it";,'::I
h r kAn I . I

Analyte

Batch 2120816 - EPA 5030B

Blank (2120816-BLKl)
Benzene

Toluene

Ethylbenzene

Xylenes (total)
Naphthalene

Surr: 4-BFB

Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane

SUn": Toluene-ds

LCS (2120816-BSl)

Benzene

Toluene

Ethylbenzene

Xylenes (total)

Surr: 4-BFB

Surr: 1,2-DCA-d4

SUn":Dibromofiuoromethane

Surr: Toluene-db

Reporting Spike Source %REC RPO
Result Limit Units Level Result %REC Limits RPO Limit Notes

Prepared& Analyzed: 12/23/02
NO 0.500 ugll

ND 0.500
NO 0.500
NO l.00
NO 2.00

18.9 20.0 94.5 84.5-124

22.1 20.0 110 77.9-123

21.0 20.0 105 83.5-119

20.1 20.0 100 84.1-116

Prepared& Analyzed: 12123/02
20.8 0.500 ugll 20.0 104 80·120

20.8 0.500 20.0 104 80-120
20.7 0.500 20.0 104 80-120

64.1 1.00 60.0 107 80·120

21.3 20.0 106 84.5-124

22.4 20.0 112 77.9-123

21.6 20.0 108 83.5-119

21.0 20.0 105 84.1-116

Matrix Spike (2120816-MSl)
Benzene

Toluene

Ethylbenzene

Xylenes (total)

Surr: 4-BFB

Surr: 1,2-DCA-d4

Surr: Dibromofluoromethone

SUn": Toluene-as

Source: PlL0721-61
20.5 0.500 ugll

2004 0.500

20.2 0.500
63.3 l.00

19.3

21.4

20.4

19.5

Prepared & Analyzed; 12/23/02
20.0 NO 102 80-124
20.0 NO 102 79.7-131
20.0 NO 99.7 80-124
60.0 ND 104 44.6-154

20.0 96.5 84.5-124

20.0 107 77.9-123

20.0 102 83.5-119

20.0 97.5 84./-/16

North Creek Analytical - Portland

Crystal Jones, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must he reproduced in its entirety.
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KHMEnvironmental

7150 SW Hampton - Suite 220

Tigard, OR 97223

Project: GoldendaleAluminum
Project Number: B16-03A

Proj eet Manager: Scott Miller
Reported:

12/30/02 17:33

Analyte

Batch 2120816 ~ EPA 5030B

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

Matrix Spike Dup (2120816-M8Dl)
Benzene

Toluene

Ethylbenzene

Xylenes (total)

Source: P2L0721-01
20.7 0.500 ugIl

20.5 0.500
20.8 0.500
65.3 1.00

Prepared & Analyzed: 12/23/02
20.0 ND 104 80-124
20.0 ND 102 79.7-131
20.0 ND 103 80-124
60.0 ND 108 44.6-154

0.971
0.489
2.93
3.11

25
25

25
25

Surr: 4-BFB

Surr: /,2-DCA-d4

Surr: Dibromofluoromethane

Surr: Toluene-dk

Batch 2120874 - EPA 50308

20.8

22.2

20.9

20.4

20.0

20.0

20.0

20.0

104 84.5-/24

//1 77.9-123

104 83.5-119

102 84.1-116

Blank (2128874-BLK1)
1,2-Dibromoethane

1,2-Diehloroethane

Benzene

Toluene

Ethylbenzene

Xylenes (total)

Methyl tert-butyl ether

Naphthalene

Surr: 4-BFB

Surr: 1.2-DCA-d4

Surr: Dibromofluoromethane

Surr: Toluene-db

LC8 (2120874-B81)
Benzene

Toluene

Ethylbenzene

Xylenes (total)

Surr: 4-BFB

Surr: /,2-DCA-d4

Surr: Dibromofluoromethane

Surr: Toluene-d8

North Creek Analytical- Portland

Crystal Jones, Project Manager

Prepared & Analyzed: 12/24/02
ND 0.500 ugIl

ND 0.500
ND 0.500

ND 0.500
NO 0.500
ND 1.00
NO 2.00
ND 2.00

/8.4 20.0 92.0 84.5-/24

/8.6 20.0 93.0 77.9./23

18.6 20.0 93.0 83.5-119

/8.9 20.0 94.5 84.1-116

Prepared & Analyzed: 12/24/02
20.5 0.500 ugIl 20.0 102 80-120
20.8 0.500 20.0 104 80-120
20.2 0.500 20.0 101 80-120
59.1 1.00 60.0 98.5 80-120

19.0 20.0 95.0 84.5-124

19.5 20.0 97.5 77.9-/23

20./ 20.0 100 83.5-/19

20.1 20.0 100 84.1-116

The results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.
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KHM Environmental

7150 SW Hampton. Suite 220
Tigard, OR 97223

Project: Goldendale Aluminwn

Project Number: B 16-03A
Project Manager: Scott Miller

Reported:

12/30/02 17:33

Analyte

Batch 2120874 - EPA 5030B

Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

Matrix Spike (2120874-MSI)
Benzene

Toluene
Ethylbenzene

Xylenes (total)

Surr: 4-BFB

Surr: l,2-DCA-d4

Surr: Dibromofluoromethane

Surr: Toluene-d8

Matrix Spike Dup (2120874-MSDl)
Benzene

Toluene
Ethylbenzene

Xylenes (total)

Surr: 4-BFB

Surr: /,2-DCA-d4

Surr: Dibromofluoromethane

Surr: Toluene-d8

North Creek Analytical- Portland

Crystal Jones, Project Manager

Source: P2L0713-01 Prepared & Analyzed: 12124/02
20.8 0.500 ugll 20.0 0.610 101 80-124

20.5 0.500 20.0 ND 102 79.7-131

21.2 0.500 20.0 ND 106 80-124

62.1 1.00 60.0 ND 104 44.6-154

19.5 20.0 97.5 84.5-124

19.0 20.0 95.0 77.9-123

20./ 20.0 100 83.5-119

19.7 20.0 98.5 84.1-116

Source:P2L0713-Ol Prepared & Analyzed: 12/24/02
20.6 0.500 Ugll 20.0 0.610 100 80-124 0.966 25

20.5 0.500 20.0 ND 102 79.7-131 0.00 25
20.2 0.500 20.0 ND 101 80-124 4.83 25

58.6 1.00 60.0 ND 97.7 44.6-154 5.80 25

19.4 20.0 97.0 84.5-/24

20./ 20.0 100 77.9-123

20.8 20.0 104 83.5-119

20.4 20,0 102 84.1-/16

The results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.
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KHM Environmental

7150 SW Hampton - Suite 220
Tigard, OR 97223

Project: Goldendale Aluminum
Project Number; B16-03A

Project Manager: Scott Miller

Notes and Definitions

Reported:

12/30/02 17:33

E Estimated value. The reported value exceedsthe calibrationrangeofthe analysis.

DET Analyte DETECTED

ND Analyte NOT DETECfED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis. MRLs are adjusted if%Solids are less than 50%.

wet Sample results reported on a wet weight basis (as received)

RPD Relative Percent Difference

North Creek Analytical- Portland

Crystal Jones, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain
ofcustody document. This analytical report must be reproduced in its entirety.
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ENVIRONMEN'TAL /\!\/\NACEiv\EN'r, INC~.

January 22, 2003

Project B16-03A

Mr. Tom Gainer

Oregon Department of Environmental Quality

2020 SW Fourth Avenue, Suite 400

Portland, Oregon 97201-4987

Re: .. Groundwater Assessment Report
Goldendale Alumina Unloading Facility
2600 N River Street
Portland, Oregon

Dear Mr. Gainer:

This letter report, prepared by KHM Environmental Management, Inc. (KHM), documents

the results from the shallow groundwater activities completed at the Goldendale Alumina

Unloading Facility (Site). The Site is located at 2600 N River Street in Portland, Oregon

and is owned by Goldendale Aluminum Company (GAC). The groundwater assessment

consisted of groundwater sampling from eight Geoprobe boring locations in accordance

with the November 26, 2002 work plan approved by the Oregon Department of

Environmental Quality (DEQ). This assessment was completed to support GAe's request
for a No Further Action (NFA) determination for the Site.

SITE DESCRIPTION AND ENVIRONMENTAL BACKGROUND

The Site is an alumina unloading facility operated by CAC. When operational, alumina is

unloaded from ships, stored in the silos, and transferred to railcars for shipment to the GAe
smelter facility in Goldendale, \"1ashington or to its sister smelter facility, Northwest

Aluminum in The Dalles, Oregon. It has been reported that it has been over a yeal" since

alumina has been unloaded at the Site. The Site is located on the eastern bank of the

Willamctte River, ncar River Mile 10, within Multnomah County and the Citv of Portland.
.. J

In 1997, Roy F. Weston conducted a sediment samplinp and analysis program on behalf of

the United States Environmental Projection Agency (USEPA) in an area encompassing a six
mile stretch of the Willamette River between Swan Island (near River Mile 9.5) and the

southern tip of Sauvie Island (near River Mile 3.5). Results from this sampling and anal ysis

program was documented in Portland Harbor Sediment Invesiiqauon Report, prepared b;; Roy F.

SAN JOSE. CALIFORN!A
(40g) 224·472-1

7150 SW HAMPTON, SUITE 220

REDi\lOND. WASHINGTON
(425) 558·0134

TIGARD, OREGON

MONROVIA. CALIFORNIA
(626) 256·6662

97223 PHONE: (503) 639-110911 FAX: (50.1) 6.1'1-7619

CROCKETT. CALIFORNIA
(510) 787-6756
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Weston dated 1998. In December 2000, the Portland Harbor was added to the USEPA's

National Priorities List (NPL) of Superfund sites. The Site, being located near River Mile

10, is located approximately one-half mile upstream of the Portland Harbor .:.~--'
-'--'-~,: ...

December t 999, as part of DEQ' s review of properties within the PortlaridHaibor , the

DEQ issued CAe a request to perform a Preliminary Assessment (PA) of the Site. The PA

was requested as part of the strategy recommendations completed by the DEQ in -1999
(DEQ ECSI No. 2440). A PA was completed for the Site in March of 2000 and issued to the

DEQ, (Preliminary Assessment/or Goldendale Alumina Unloading Facility, dated March 2000,

prepared by CH2MHill). Following an exchange of comments to the PA, the DEQ issued a

letter in May, 2002 (Attachment C) stating that there are no records evaluating potential

contamination from two underground storage tanks (USTs) decommissioned in 1981 and

requesting a work plan to evaluate groundwater quality downgradient of the two USTs.

The approximated locations of the USTs reportedly removed in 1981 are shown on Figure

1. The estimated former location of one of the USTs removed in t 981 is east of the alumina

silos, between the current alignments of the two i:aillines. The estimated former location

of the second removed UST is cast-northeast of the gardening shed and east of the rail line,

along the eastern fenced boundary of the facility. A work plan (dated November 26,20(2)

for groundwater assessment was issued to the DEQ, consisting of Geoprobe groundwater

sampling at the estimated fonner location of the two USTs removed in 1981 and

downgradient of these two locations. This work plan is provided as an attachment. to this

report (Attachment D). The DEQ accepted the groundwater investigation work plan with

minor comments via email dated December 5,2002 (Attachment E).

GROUNDWATER ASSESSMENT SCOPE OF WORK

GEOPROBE BORINGS

Sampling of the shallow ground,,vater at the Site was conducted to assess for gasolii,,:; fuel

constituent potential associated with the two former USTs removed in 198 t. The

Geoprobe sampling locations were selected to assess the shallow groundwater at the

estimated former location of the two USTs removed in 1981 (Figure 1) and downgradient of

these locations. The shallow groundwater now is assumed to be southwest, towards the

Willamette River. This assessment consisted of eight push-probe (Geoprobe) bol"ings (GP-

1 through GP-8) advanced at the locations shown on Figure t. The Geoprobe borings were

advanced December 16, 2002, by Geotech Explorations Inc. (Geotech). The Geoprobe

borings were advanced using hydraulic push-probe equipment to depths of approximately 25

[eet below' grade. The borings were logged, and groundwater samples were collected by a

KHM field technician. The borings were then backfilled with bentonite chips. Field

procedures and boring logs are included in Attachment A.

B16-03/\ IHNAL Gcoprobc S.1I11pling Report
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• Boring GP-1 was placed at the estimated former location of the gasoline LIST
removed in 1981, east of the alumina silos. Borings GP-2, GP-3, GP-4 were

completed southwest of G P-1; toward the Willamette River, estimated to be

downgradient from the former LISTlocation.

• Boring GP-S was placed at the estimated former location of the gasoline LIST

removed in 1981 which was located east of the garden shed, along the eastern fence

line. Boring GP-6 was completed southwest of the GP-S location; toward the

Willamettc River, estimated to be located downgradient of the former US1~

location. Borings GP-? and GP-8 were completed further southwest, at the access

limit of the Geoprobe rig for sampling along the Willamette River, downgradient

from the former LIST location.

Subsurface Conditions

Continuous coring was completed at boring locations GP-1 and GP-S to allow for soil

screening using field methods, classification of the soil encountered, and assessment of the

groundwater surface by observation of the soil moisture content in the soil sampling. Soils

encountered during this assessment generally consisted of poorly graded sand to the total
depth explored of 25 feet below grade.

SOIL SAMPLING

Soil samples were obtained from a continuous core sampler in borings GP-1 and G-S for

field screening using a photoionization detector (PID) and soil classification descriptions.

All samples obtained from borings GP-1 and G-S had readings of 0.0 on the PID. In

accordance with the approved work plan, no soil samples were submitted for laboratory

analytical testing. Sampling and field procedures and boring logs with soil classification
descriptions arc provided in Attachment A.

GROUNDWATER SAMPLING

Groundwater samples were collected from all eight of the Geoprobe borings (GP-l to GP

8). Groundwater samples were submitted to North Creek Analytical (NCA) in Beaverton,

Oregon for chemical analysis. Groundwater sampling procedures are included in

Attachment A. Certified Analytical laboratory reports and chain-of-custody documentation
are included in Attachment B.

BI6-03A/FlNi\L Gcoprobe Sampling Report
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GROUNDWATER SAMPLE ANALYSIS

r-:

The collected Groundwater samples were analyzed for the following:

• Gasoline range petroleum hydrocarbons by Northwest Method TPH-Gx

Methodology (TPH·Gx); and

• Select Volatile Organic Compounds (YOCs) using EPA Method 8260B. The select

VOC analysis quantifies five separate volatile organic chemical compounds; benzene,

toluene, ethylbenzene, xylenes, and naphthalene (BTEX/N).

RESULTS

GROUNDWATER ANALYTICAL RESUL1S

Groundwater samples were collected from all eight of the Geoprobe boring locations, GP·1

through GP-8. Groundwater analytical results are summarized in Tables 1 and 2. Gasoline

range petroleum hydrocarbons were not detected above the laboratory method reporting

limits (MRL) in each of the eight groundwater samples. These results are presented in

Table 1. All eight groundwater samples were submitted for select VOCs analysis by EPA
Method 8260B. BTEX/N concentrations were not detected above the MRLs in all eight of

groundwater samples submitted for laboratory analysis (Table 2). As presented in the work

plan (Attachment D), the laboratory analytical methods and the corresponding MRLs were

selected to allow for comparison to DEQ's generic remedy values for llST cleanups as

presented in Hisk-Based Decision MakinaJor the Bemediation ?IPetroleum-ContaminatedSites,

DEQ, September 1999 (Risk-Based Concentrations or RBCs) and the Level II ecological

screening level values (SLY) presented in GuidanceJar Ecolopical Hisk Assessment - Level ll

Screeninq, DEQ, December 2001.

CONCLUSIONS

A total of eight Geoprobe borings were completed at, and downgradient, of the estimated

former location of two former lISTs removed in 1981. These assessments consist of

groundwater sampling and laboratory analytical testing to assess for potential petroleum

hydrocarbon impairment of the shallow groundwater as presented in the DEQ-approved
work plan (Attachment D).

Gasoline range petroleum hydrocarbons were not detected above the MRL in all eight of the

groundwater samples. Additionally, select VOCs (BTEX/N) WCI"C also not detected above

the MRL in all eight of the groundwater samples. Sampling and laboratory analytical
methods provided data quality for comparison to appropriate screen levels, consisting of

B16"O:~A/HNAL Geoprobe Sampling Report
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~i
r,

DEQ's generic remedy RBCs and Level II Screening concentrations. Based on the findings

presented in the PA and the results ofthis shallow groundwater assessment, KHM, on behalf

of Goldendale Aluminum Company requests a NFA determination for the Site,

Additionally, along with theNl-A determination, GAC requests that DEQ issue a letter to

Region 10 of the USEPA stating that the Site does not appear to be a source of

contamination to the Willamette River.

This report has been prepared for the exclusive use of GAC in a manner consistent with that

level of care and skill ordinarily exercised by members of the profession in the same locality
under similar conditions. No other representations, express or implied, and no warranty or

guarantee is included or intended in the agreement, or in any report, opinion, document or

otherwise. The findings contained herein are relevant to the date of performance of field

work for this investigation. The scope of services executed for this project does not

comprise an audit for regulatory compliance.

Sincerely,

KHM Environmental Management, Inc.

Kristian Thordarson

Staff Scientist

-~~cllhlJ--
R. Scott Miller, P.E.

Principal Engineer

Attachments: Figure 1 - Site Map - Site Map and Boring Locations

Table 1-- Summary Groundwater Analytical Results ..., TPH-Gx

Table 2 -~ Summary Groundwater Analytical Results -- Select VOCs

Attachment A -~Sampling and Field Procedures, and Boring Logs

Attachment B -- Certified Analytical Laboratory Report and Chain-of-Custody
Documentation

Attachment C - DEQ letter dated May, 2002

Attachment D - Assessment Work Plan dated November 26, 2002

Attachment E - Email from DEQ regarding Assessment Work Plan

cc: Mr. Louis Perreria, Steel Rives ,-, Vancouver. Washington

B16-03i\/FINAL Gcoprobc Sampling Report
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Union PacificRailroad· AlbinaYard'+=======================------------
FormerGasolineUST

___ ~~m:~~ ~~1~8.1~. _ Fence-:=\. RailcarLoader
I '-'-'-' ._._-_.-._._._._._.-.-._._-

j

•••GP_2-GP_3-GP-4-------------l--------.J

Garage

Silo 3

Or==============OF=============O
Goldendale DockArea

LEGEND

GP-? Boring Location and ID

o Manhole

[IJ] Catch Basin

~ Building

Willamette River

Referem:e; CH2MHlll. PotentialOnsite Sources, Figure3-2

oft. 36 ft. 60 ft.

~-...
Approximate Scale

120 ft.
i ENVIRONMENTAL

MANAGEMENT
INC. DATE 1/2/03

BORING LOCATIONS

Goldendale Aluminum Company
Alumina Unloading Facility

2600 N River Street
Portland, Ore on

PROJECT B16-03A FIGURE 1
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Table 1 - TPH-Gx

;-, TABLE 1 f'
G( ..NDWATER ANALYTICAL RESULTS - TPh 1

Goldendale Aluminum Unloading Facility
2600 North River Street

Portland, Oregon

Sample Date TPH-G
Identification Sampled (~g/L)

GP-1A 12/16/02 <80,0

GP-2 12/16/02 <80.0

GP-3 12/16/02 <80.0

GP-4 12/16/02 <80.0

GP-5 12/16/02 <80.0

GP-6 12/16/02 <80.0

GP·7 12/16/02 <80,0

GP-8 12/16/02 <80,0

Notes:
BOLD =detected above method reporting limit
ND =not detected above the method reporting limit
-=not sample, not analyzed, not applicable
TPH-G =Total petroleum hydrocarbo-nas gasoline by Northwest
method NWTPH-G
ppm =parts per million

Page 1 of 1
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TABLE 2

GROUNDWATER ANALYT'CAL RESULTS ~ BTEXIN
Goldendale Aluminum Unloading Facility

2600 North River Street
Portland, Oregon

Benzene Toluene Ethyl- Xylene Naphthalene
Sample Date (ppm) benzene (total)

Identification Sampled (lJg/L) (lJg/L) (lJg/L) (lJg/L) (lJg/L)

GP-1A 12/16/2002 <0.50 <0.50 <0.50 <1.0 <2.0

GP-2 12/16/2002 <0.50 <0.50 <0.50 <1.0 <2.0

GP-3 12/16/2002 <0.50 <0.50 <0.50 <1.0 <2.0

GP-4 12/16/2002 <0.50 <0.50 <0.50 <1.0 <2.0

GP-5 12/16/2002 <0.50 <0.50 <0.50 <1.0 <2.0

GP-6 12/16/2002 <0.50 <0.50 <0.50 <1.0 <2.0

GP-7 12/16/2002 <0.50 <0.50 <0.50 <1.0 <2.0

GP-8 12/16/2002 <0.50 <0.50 <0.50 <1.0 <2.0
Notes:

Benzene, Toluene, Ethylbenzene, Xylene, and MTBE analyzed by USEPA Method 8260B
110/1 =rnicrocrarns per liter

Table 2 - BTEX-N Page 1 of 1
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ATIACHMENT A

SAMPLING & FIELD PROCEDURES & BORING LOGS
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SOIL PROBE INSTALLATION I SOil. SAMPLING

The borings were installed using a hydraulic push-probe and p~rcussion drive-point sampling

system. Site soils encountered during the installation of the probes were logged by a KHM

field geologist using ASTM D 2488 titled "Standard Practice for Description and

Identification of Soils (Visual-Manual Procedure)." Boring logs are presented as Appendix

A. Soil samples for logging and chemical analysis were colJected utilizing a four-foot long

Macro® core sampler with a 1.5-inch inside diameter. The Macro core sampler was lined

with a clear PVC sleeve and utilized a piston assembly that allowed for discrete interval

sampling.

To collect a sample, the sampler is hydraulically pushed to the desired depth and the piston

is unlocked. The sampler is then advanced using a hydraulic percussion hammer, allowing

the piston to retract and, the sampler to collect the sample in a clear PVC sleeve. All

drilling equipment, including the Macro core sampler, was cleaned between samples by

washing in a detergent solution followed by a dean water rinse and distilled water rinse.

GROUNDWATER SAMPLING PROCEDURES

Groundwater samples were collected from the borings utilizing a shielded screen drive point

sampler. The sampler was driven below the groundwater interface. The sheathed outer

drive casing was then partially withdrawn exposing a stainless st.eel screen. Groundwater

was then allowed to now passively into the screen and was subsequently sampled using a

check valve and disposable polyethylene tubing, and a vacuum pump with disposable

polyethylene tubing. The samples were then placed into appropriate USEPA-approved

containers, labeled, logged onto chain-of-custody documents, and transported on ice to the

laboratorv.
"

ORGANIC VAPOR SCREENING

Soil samples were screened in the field for ionizable organic compounds lIsing a Thermo

Environmental Instruments Inc. Model 580B photo-ionization detector with a 10.0 electron

volts (e V) lamp. The test procedure involved measuring approximately 30 grams from an

undisturbed soil sample and sealing it in a plastic bag. The bag was allowed to warm to

ambient temperature for approximately ten minutes, then the bag was pierced and the head

space within the bag was tested for total organic vapor, measured in parts per million,

(ppm; volume/volume). The instrument was previously calibrated using a 100 ppm

isobutvlene standard (in air) and a sensitivity factor of 0.56, which relates the photo

ionization sensitivity of benzene to the sensitivity of isobutylene. The detection limit of the

instrument ranges from 0.1 ppm to 2,000 ppm. It should be noted that the Pro
measurements are considered semi-quantitative data since the instrument detects all

ionizable compounds with ionization potentials less than 10 eV.
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See Figure 1

BORlNGfWELL NO: GP-t

PAGE1 OF 2Portland, OR

12/16102

2·inch

25 feet

NIA

NIA

NfA

EASTING

CLI&iT:

LOCATION:

DATE DRILLED:

HOLE DIAMETER;
HOLE DEPTH:

WELL DIAMETER:

WELL DEPTH:

CASING STICKUP:

NORTHING

PROJECT NO: B1

W
",1

.KHM ~~~~ BY: ~.~ arson

DRILLING METHOD: Geoprobe
SAMPLING METHOD: Macro

8'JVIRONMfNTAL CASING TYPE NIA

MANAGF1v\ENT SLOTSIZE NfA

INCORPORATED GRAVEL PACK N/A
.ELEVATION

~ ....-..;.- .., .

LITHOLOGY I DESCRIPTION

._------_._--~--------

-----_..._-_.__._.--_..._-

Poorly graded SAND with gravel; Brown
--_···_----P"--

80% rned~~.!!1__to fine sa_n.9.c__20% grav~._._~ ~~_

-------------_.

Poorly graded SAND with gravel; Brown-----.--- ..---.--.--...-----.
_w ••_~.__~.~ ~•• _

80% medium to 1ine sand, 20% gravel
Poorly graded SAND; Brown . --._-
100% medium to fine"'Sclnd ---------.--~--~---.-.-----------------

Asphalt

---------------...-----_.._------_._---_._-
Poorly graded SAND; Brown
100% medium to tine sand------------------·---------

{Red cindery----~--·-----~~~------------------·-------·---~--

------.-. (Gravelr--~-~-~---------'--"---"----------------------------~-

_____-.-· ~~·····,·_,_•• • ·_M.~·M'm ••• ~__~.n._n~.~,.~, _

1-----..--------------------.-----------1

~---_._---~-~~--- ..

2

3

1
'-~~

s

6

...,
t

8

9

10

11

12

13

H-

IS

16

17

18

19

20

21

22

o

o

0.6

0.2

Wet

Moist

Moist

Moist

Moist

Wet

,
,.._ i

t

wdl Ccmpletiou t>.l> c ~
,-...

Sample<: ...,
~

.9 ~ "C -'6 ,-... :.: p.
Water <.i '"' E ~

<, ;>-, s-,

o£ .E C " c,
~

>-. ";il i-
,~ <: Level 0:: ..= " >
:::2 0 c c..

i i5.. ;>- ..'VI ::F. u c -- 8 eXL ee ~ " E
'" u Cl '" eoX 0::
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BORINGIWELL NO: GP-2

PAGEl OF 2

Goldendale A'

Portland, OR

12116/02

2-inch

25feet

N/A

NJA
NlA

E.!\STlNG

CLIENT:.

LOCATI9N:

DA"IT 6RILLED:

HOLE DIAMETER,
HOLE DEPTH:

WELL DIAMETER,

WEll DEPTH:

CASlNG STICKUP:

NORTHING

PROJECf NO: 81'"
LOGGED BY: K. arson

KHM DRILLER: Geo

DRILLINGMETHOD,. Geoprobe

SAMPUNG METHOD, Macro

8'NlRONMS....JTAL CASING TYPE: N/A

MANAGEMENf. SLOTSIZE: NJA

INCORPORATED GRAVEL PACK NJA

ELEVATION

\Vell Completion on £ .~ Sampleu r: ~ .-.v~ -a .::; ~'" ~

.~
c,

Water ;;l

~ '" E E "- ::1 ;.-..

LITHOLOGY I DESCRIPTION
.~ "5

{;

"- ~ 7. . -::-J--.- l ...vel 3 c:: 0 ..<: '" ;-
J2 3' c 0 "- ~ Jju

'" :E o 9 IJ 6 u u ~
'" U c, 0.. 0 ""a:l

IX: -.

-----_·..----_..·....------_·_--_·_---_·_-_·_--.._ ..---1

-,,-~-------.--.-._.-.._.-....__._.__.---_.._......_--.---_.._--_.__._---1

------_._-----------------_._~-~---_.. -.... ---

----_._--~.__. ----_·_--~---..-----I

__. ....__~_~.c_c_.. ._....._~ ....._....____I

..-----~_ ......._-----_ ...---

.._------_._--~.._--_._--_._----_._----..- .._-~_ ...

--'-_•._-------

----_._.~----_..----

_...._--_.__..__.._---_....-._.....--.._---~---_._-_...._-.._-----~

-_.._-_.._......_--_.._._--_._--

._ _--- ..--..- _------_ _---

-------_.._--~-----------~....._---

-_..._--_.--_....._~-....._._--~ .._...- ...__._--~._.._----I

~------------------

________~ ~__.c__._.__.._ ..... ....____I

-_·_-~..·..__·_..·_------_·_----~--_···~----I

--.-..--~- {Geop-robe advanced to 25 feet below grade to-------

-=~_=obt~~~.~~ter_~~_r.!:!Ele~..c..no s~il samples con~~te9L~_.__

9--+--+--1

7--+-+---1

5--+---i--I

2--+--i--I

4--+-+--1

6--+-+---i

--+-1----1 :.'

3--+-+---i

8 --;----1'---1

22 --+--1--1

21 --+-+--"1

20--+-+---i

19--+--1---1

18--+--i--I

17--+--1--1

14 --+-i--I

15--+-+--"1

13 --+--1----1

11--+--1--1

12 --+-i----I

10 --+--'-+--"1
-+""---t----i' ,(
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See Figure 1

BORINGIWELl NO: GP-}

PAGE I OF 2

Goldendale AI"

Portland,OR

12116/02

2-inch

25 feet

NlA

NlA

NJA

EASTING

CLI&IT:

LOCATION,

DATE QRILLED:

HOLE DiAMETER:

HOLE DEPTH:

WELL DIAMETER:

WELl; DEPTH:

CASLl\JG STICKUP:
NORTHING

PROJECT NO: B1f"l.

LOGGED IW, K. ~rson

KHM DRlLLER: Ge~r
DRILUNGMETHOD: Geoprobe

SMIPLING METHOD: Macro

8'JV1RONJv\WfAL CASING TYPE NlA
lv\ANAGEMfNf SLOT SIZE: NlA

INCORPORATED GRAVEL PACK NIA

ELtVATION

Well Compleuon ~ .~
~

Sample
~ - -a ~ u

5 .u c,
.Water '" E £ <,

~ >-. ;>-,

LITHOLOGY DESCRIPTION:::: »s: .E E u c, ~ ..<:: t -;;l l- I
:2 .S Level x c, "

s-c 3 C P...
,.

~ J.'" :F. 8 c :e § '-'u '" I.i U
'" U c, 0 ..s~ c,

c>::

--- --------------

._~-~"._-_._-------------------~~

t-----~-----------------.

f----------.-----.-------.~------·-··---

I-------------------~_._-_...._------

r-------.---.---..----.-.-------~-------~

I--~-----~------------------

I~-------------"'----~--'---'--'--""--'---"--

. -...i
(Geoprobe advanced to 25 ftret below grade to

~_.__..~~!n wat~E~mpJ,~s, n~_~il sam"ples~?I!~~ted)-~--2

3

-r
"

5

6

7

8

9

10

11
I

_n>c(

12

13

14

15

16

17

18

19

20

21

22
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Goldendale AI" 'nurn BORINGfWELL NO: GP-4

portland,ORU PAGE I OF 2

12116/02 • IDeATION MAP

2-inch

25 fel't

NlA See Figure 1
NIA

N/A

F~'\STING

CLIENT:

LOCATiON:

DATE DR"rLLED:

HOLE DIAMETER:

HOLE DEPTH:

WELL DIAMETER:
WELL DEPT£{

CASING STICKUP:

NORTHING

· PROJEcr NO: 81~·..
LOGGED BY: K. arson

KHM DRILLER: Geo ch

DRILLING METHOD, Geoprobe

SAMPLING METHOD: Macro

BWIRON/'v1E:{fAi. CASING TYPE: NlA

i'v\ANAGFMENT SLOT SIZE: NIA

INCORPORATfD GRAVEL PACK: N/A

ELEVATION

W<!l Completion i;J) t: ~

Sample
'"

,;:; c
~ it

\Vater :; B :.c; ";; -0.[)

~ E <, s-, ;-,

LITHOLOGY I DESCRIPTIONo£i to ::: " c.. ..
~ -<::

.. ';:;. !--
3i c Level '0 5 p:; t) .J.> ;-c,

'& :-
"!il c 0 ... ]u
'"

:;;:: 0 @ " 6 Li e <.:

OS U c, Cl (,J c
cG -,

2--+-+-~

3 ---t----lr-.---l

4---+-+---1

5--+-+-~

6 --+---lr-.---l

7--+-+---1

8 --f----lr-.---l

9 --t---t--j

!O ---t---t--j !~

-+~+----1 :\
11--+-+---/

12--+-+-~

13--+-+---1

14--+-+----1

15 --t---t---l

16 --+--+----1

17 --+-+---1

18--+-+---/

19--+-+-~

20 --+-+----1

21 --+-+----1

22 --+-+---1

(Geoprobe advanced to 25 feet below grade to__-=__.()btai~_~ate~samples, no s_oil_~_ampl~.:> colle..?!~~__.
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See Figure 1

BORl}.!GfWELL NO: Gp·S

PAGEl OF 2

Goldendale Alu",ll")um

Portland, OR.....----..L..-----~ _I

12116/02

2·lnch

25 feet

NfA

NlA
(IJlA

EASTlNG

CLIENT,

LOCATION:

DATE DRILLED:

HOLEDlAMITER:
HOLE DEPTH,

WELL DlM-1ETER,

WEll DEPTH:
CASl}.!G mCKUP:

NORTHING

PROJECf NO, 816·r~"

LOGGED BY: K.~ Jarson

KHM DRILLER, Ga.
DRilliNG MEn-IOD: Gaoprobe

SAMPLING MITHOD: Macro

8'MRONMENTAL CASINGTYPE: N/A

MANAGfMB\lT SLOT SIZE: N/A

lNCORPORAlID GRAVEL PACK NJA

ELEVATION

Well Completion OJ) I': ~

c ...
u ... ;;:; .9 \0 "
.~

c: ~ -.!:;Water t; .. E e <,

.~t
;: " 0.. ~:5- Level 0:: ~ ..c::

0 0 c, u s,:::: u 0 " o
o " u :e ..
'" u c, e, Q::0

LITHOLOGY I DESCRIPTION

.._--~.-------~

----_.__.~~--

~-_._-- "--'-_..~-

----------_.----

-----------. --- ..._-------~_.- ..._..__.._~-

~ _. (§.~ade~ less gr~~~L_=_========~==_

---(Woo(T(fetms)--..---·---·------~~ ..-----

---...---_.._-_._-~.__ .. __._-_..~----_..._--

._--------._--~-_.._.._--_._~---_._-_.-..._----_.

Asphalt
---0--,----,--,---

Gravel debris

I---"-_._--_._..._---~----_._------------

I------_._~--_._. ---

Sample

6

3

9

8

7

5

2--+-

22

17

21

19

16

15

20

18

13

12

11

10

o

o

o

o

Moist

Moist

Moist

Moist
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See Figure 1

BORINGIWEU NO: GP-6

PAGE 1OF 2

GoldendaleAII'~i':lum

Portland,OR... ~.;;..;;..;;;",,;,...;....... __I

12116102

2-inch

25 feet

NJA

N'A
NlA

Et\STING

CLIENT:

LOCATION:

DATE DRiLLED:

HOLE DIA,MUER:
HOLE DEPTH:

WELL DIAMETER;

wtuoa-rn
CASING STICKUP:

NORTHING

PROJECTNO; B16J.... ~

LOGGED BY, K. i trson

KHM DRILLER: Ge.

DRILLINGMETHOD: Geoproba

SAMPLING METHOD: Macro

ENVIRONMI;:NTAL CASING'rYPE: N/A

MANAGENI.ENT SLOT SIZE: N/A

INCORPORATID GRAVEL PACK: N/A

ElEVATION

Well C<>mpl.tion o.c § ~
,~

Sample<J ~

.:;:' t u

Willer
... ;a .... '.::>

~
c,

::l s '" E .. <; t, ::.~
.~

... ....
~

"""@ LITHOLOGY I DESCRIPTION]
o.tl

Level l:: 0:: c,
tI ..<: " ,.

.5 0 .= e ..9 E... ,,"' ... .=
:q ~ 0 9 c " ,X... u <- v

~ U c, e, -e c u ]
0::

.._---,-,._-,--- --------,--~-

(Geoprobe advanced to 25 feet below grade to

___~tain_wate~_~~~£~~-, nci~?-~~s.~.mPles_~,?~~~~~d)-·-'-=

~ • ~ ~_. o, '"_, _

----~-- ----

-------.-~-----~----,----,-----~~~-.------------------,-----1

-------"---._--,--------

-------~--"---

~--~------------~--~----_._------_._---,----'".~-

I---·---~----------------------,----~~~--,-_·~----I

1-----"--------------------------1

I---'----~~----,-----------,--~-~--_·_------------------

1--------------------,·

-+--+-O---i \~
--j

5 --+---11---1

3--+-+---1

4 --t----if--...,

8---I--+---I

7--+-+---;

-+-f---; c;...l
9---I--+---I

6 --t----if--...,

18--+---if---;

21--t----if----1

22 ---+---if----1

20--+---11---1

15--.-+-+---I

19---I--+---I

16--+-+---1

13--+-+---;

10--+-+---;

17 --+----i,...----1

14 --.-+-+---I

11--+-+---t

12---I--+---I
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Goldendale AI' pm BORINGIWELL NO: GP-7

Portland, ORft.i PAGE1OF 2

12116f02 ., LOC....TION MM'

2-inch

25 feat

N/A

NfA

N/A

E!\.STrNG

CLIENT:

LOCATiON:

DATI DRILI.ED:

HOLE DIAMETER:

HOLE DEPTH:

WELt DIAMITER:

WELL DEPTH:

CASING STICKUP:

NORTHING

PROJECf NO: 816)

LOGGED BY: K.....arson

KHM DRILLER: GeS

DRIllING METHOD: Geoprobe

SAMPLING MEnlOD: Macro

ENVIRONMENTAL CASING TYPE: N/A

MANAGEMfNT SLOT SIZE: NlA

INCORPORATED GRAVEL PACK: N/A

ELEVATION

- ._-~ '..'-'.-- -

w-ucompletion oJ) <=: ~ ~

Sample.S
..,

2 .., 0 :.0
~

..,
Water c '""0 '-1 e:

~ " '" E :;; <,

""'oL t: <;
0- l;; ~ .c .. rl l-

~ s::: Level '0 ~ .., ..,
:>

.~ 0 .= c 0 'L :> ..
~v ::s u 8 ... 6 ... 8 ~..... U a... C) '" .sP:l - ~

LITHOLOGY I DESCRIPTION

___....... .._ ..__....m .._m·..... _

~---..-........---..._- ..---------...- ......----~ ....-....~~---.-__f

--- --_._._-

-----_._-----_._._---....

------_..--_ .._----..

--- ._.---._._-...',

.---_._--_._--_._--_.

--------~

..._------_.__...... ·~.-....._----_··....·_·------I

---_._--

-------.....--..---~..._-.-----..--....-._----------f

.._.._--_._._--~._----_......._-_ ..._--_.._-+-----_._-

---···-------------------·-·-----..·----f

---_.__ ..._-~~-_. __..._---..__._..__._-~----_ .._._._..-.

..~-------_._---_ _----_ _ ..__._-- - -

---~-~-_._._.._...._----~--_.._.._.._--_.._-_._--

3--+---+--1

1 --+---1--1

5

G

7

8

9

10

11
___ I

I

12

13

1+

15

16

17

18

19

20

21

22

Appendix15-001405



Goldendale Ah'-''lum BORINGIWELL NO: GP-g

Portland, OR... 1 PAGE I OF 2

12116102 • LOCi\TION WJ'

2·inch

25 feet

NlA See Figure 1 ~

N/A
NJA

EASTING

CLIENT:

LOCATION,

DATE DRilLED:

HOLE DIAMETER:

HOLE DEPTH:

WELL DIAMITER:
WELL DEPTH

CASING STICKUP,

NORTHING

PROJECfNO, B16· r
- "

LOGGED BY; K.~ Jarson

KHM
DRiLLER: Ge.-

DRIlllNG METHOD: Geoprobe

SAMPLING METHOD: Macro

EJ"'NIRONMI:-NTAL CASING TIPE: NJA

M'\NAGfMB\lT SLOT SIZE: NfA

INCORPORAlID GRAVEL PACK N/A

ElEVATION

Wdl Completion ~ c .-.. .- Sample...
'" <;:: :..a .g ~

.., '"E ~
&Water t; '"

~

'" "- >--. ~~
o>J) '" 'C '" 0.. .... '" .... rl;'::l c Level '0 ::<: ;; ~ -5 '" ,.

::;;: 0 ;- <=
i;'j ~ U 0 c 0 ~ 8 s :5lc ... e tJ

'" U c. a, Cl <J E0:1 ::<:

LITHOLOGY I DESCRIPTION

~--------'---------------~--'--'-----

--..",----_._._._•...._-_._-------_._._---

----------

-------_....._--

---_._-~---~-_.

----~-~_..__._---_._--

----~...__._--

.._----------_.... _-------_.."-----_ ....._.._--

--------..__._.._-------_.__.__._._-----_._------1

--~-~--.------_..-.-._--~---_._--

-----_._---"-------------------------

._------------------

------_._._--

-------_._--_.._--~ ~" .. __.._----------,-~--_..._---

---------

----_..__..-_._.__..._-_._------_.__._....- ...----

...---- - .._---

--~--_..~_._--.-.-._.._...".--_..._-----_._--"_._-_._.__...-._._--

-----_._-----_. ---

------'lGeoprot)eadvanced to 25 feetb€t0W9radSto----·
obtainwater samples.noso~ sample~_(;<:>ll~~~Et _

1----------------_._--------------
1-----.-------.-----

2--t---I--I

3--+-+----1

4- --t---I--I

5--+---i---1

7 --+---1'----1

6 --+---i---1

9 --+-+----1

8 --+-+----1

22 --+-+----1

20 --+--1---1

19--+-t--1

17 --+-+--1

21 --+-+----1

14--t---l--I

18--t---t--i

15 --+---I---i

16--+---I~--i

12--+---+--1

10--+-+----1

13--+---1--'1

11 --+---+--1
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ATTACHMENT B

CERTIFIED ANALYTICAL LABORATORY REPORT
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~WWW.nc«r'sbs.cam

i

,'wi

JAN 04 2002.
1,,::

, ~ :.. .

KHM Environmental

7150 SW Hampton - Suite 220

Tigard, OR 97223

Project: Goldendale Aluminum

Project Number: B J6-03A

Project Manager: Scott Miller

ANALYTICAL REPORT FOR SAMPLES

. " '"

Reported:

12130/02 17:33

Sample ID Laboratory JD Matrix Date Sampled Dale Received

GP-JA P2L0608-01 Water l2!1 6102 10;40 I2IlS/0212:55

GP-2 P2L0608-02 Water 12116/02 12:35 12118/0212:55

GP-3 P2L0608-03 Water 12/16/0212:00 12118/02 12:55

GP4 P2L0608-04 Water 12/16/02 11:20 12/18/02 12:55

GP-5 P2L0608-05 Water 12/16/0214:25 12/18102 12:55

GP·6 P2L0608-06 Water 12/]6/02 15:00 12/18/02 12:55

GP-7 P2L0608-07 ,. WaU 12/]6/02 15:35 12/18/0212:55

GP-8 P2L0608-08 Water 12/16102 16:00 12/18/02 12:55

The results ill this report apply to the samples analyzed ill accordance with the chain oJ
custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical - Portland

North Creek Analytical, Inc.
Environmental Laboratory Network

Page I of 11
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~'

~j
"
~:

,rf;,

. W;W.•<8I....'om

KHM Environmental

7150 SW Hampton - Suite no
Tigard, OR 97223

.,0,',,«, "-

Project: Goldendale Aluminum

Project Number: B16-03A
Project Manager: Scott Miller

Reported:

12/30/02 17:33

Gasoline Hydrocarbons per NW TPH-Gx Method

North Creek Analytical - Portland

Analyte

CP-IA (P2L060S·01) Water

Gasoline Range Hydrocarbons

Surr: 4-BFB

GP-2 (P2L0608-02) Water

Gasoline Range Hydrocarbons

Surr: 4-BFB

Reponing
Result Limit Units Dilution Method Prepared Analyzed Batch Note.

Sampled: 12/16102 Received: 12/18102

ND 80.0 ugll NW TPl-I-Gx 12/19/02 12/19102 2120709

96.6% 50-150

Sampled: 12/16102 Received: 12118/02

ND 80.0 ug/l NW TPH-Gx 12/19102 12119/02 2120709

98.0% 50·150

CP-3 (P2L0608-03) Water Sampled: 12116/02 Received: 12118102

Gasoline Range Hydrocarbons

Surr: 4-BFB

NO

96.0%

80.0

50-150

ugll NW TPH-Gx 12/19/02 12/19/02 2120709

CP-4 (P2L0608-04) Water Sampled: 12116102 Received: 12118102

ugllND 80.0 NW TPH-Gx 12/19/02 12/19/02 2120709
-~._.~..._---_._---------=----------

94.6 % 50-150Surr: 4-BFB

Gasoline Range Hydrocarbons

Cp-s (P2L0608-0S) Water Sampled: 12/16/02 Received: 12118102

Gasoline Range Hydrocarbons___·__·__~~~_~._u.

Surr: 4-BFlJ

ND

95.6%

80.0
-~-

50-150

ugll NW TPH-Gx 12/19/02 12/19/02 2120709
___________________~c. •__• ,. ~

Sampled: 1211 6/02 Received: 12/l.P.,,;..,1..;.02.;.....- _

NWTPH-Gx 12/19102 12/19/02 2120709ugll80.0
----=::..-,--

50-150

GP-6 (P2L060B~:6} Water

Gaso1~~~._~an..¥.~_Hydrocarbo~s ._._._._. ND

Surr: 4-BFB 96.4 %

GP-7 (p2L0608-07) Water Sampled: 12/16/02 Received: 12/18/02

Gasoline Range Hydrocarbons

Surr: 4-BFB

ND

93.6 %

80.0

50-J50

ugll

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain oj
custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environme~_tal Laboratory Network

Page 2 of II
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~www.n..lobs.com

KHM Environmental
7150 SW Hampton -Suite 220

Tigard. OR 97223

Project: Goldendale Aluminum

Project Number: B16-03A

Project Manager: Scott Miller

Reported:

12/30/02 17;33

Gasoline Hydrocarbons per NW TPH-Gx Method

North Creek Analytical - Portland

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Note.

GP-8 (P2L0608-08) Water Sampled: 12/16/02 Received: 12/18/02

Gasoline Range Hydrocarbons NO 80.0 ugfl NWTl'H-Gx 12/19102 12119/02 2120709

SUfI': 4-BFB 96.0% 50-150

North Creek Analytical - Portland The results in this report apply to lite samples analyzed in accordance with the chain oj
custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 3 of II

Appendix15-001410



~www.nc••ebs.com

KHM Environmental

7150 SW Hampton - Suite 220
Tigard, OR 97223

" "

Project: Goldendale Aluminum
J'rojecI Number: B16-03 A

Project Manager: Scott Miller

Reported:

12/30/02 17:33

Analyte

GP-IA (P2L0608-01) Water

Benzene
Toluene
Ethylbenzene
Xylenes (tota1)
Naphthalene

Surr: 4-BFB

Surr: 1,2-DCA-d4
Surr: Dibromofluoromethane

Surf: Toluene-db

GP-2 (p2L0608-02REl) Water

Benzene
Toluene
Ethylbenzene
Xylcnes (total)
Naphthalene

Surr: 4-BFB

Surr: 1,2-DCA-d4

Surr: Dibromofluoromethanc
Surr: Toluene-dli

GP-3 (P2L0608-03) Water

Selected Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Reporting
Result Limit Units Dilution Method Prepared Analyzed Batch Note.

Sampled: 12/l6102 Received: 1211 8/02

ND 0.500 ug/l EPA 8260B 12/23/02 12/23/02 2120816

NO 0.500
ND 0.500
ND 1.00
ND 2.00

90.0% 84.5-124.,
lJ2% 77.9-123
104% 83.5-JJ9
100% 84.1-116

Sampled: 12116/02 Received: 12/l8/02

NO 0.500 ug/l EPA 8260B 12/24/02 12/24/02 2120874

NO 0.500
NO 0.500
ND 1.00
ND 2.00

92.0% 84.5-124
95.5% 77.9-123
98,0% 83,5-119
97,5 % 84.1-116

Sampled: 12116/02 Received: 12/18/02

Benzene
Toluene
Ethylbenzenc
Xylenes (total)
Naphthalene

Surr: 4-BFB

Surr: / ,2-DCA-d4

Surr: Dibromofluoromethane
Surr: Toluene-d8

ND
ND
ND
ND
ND

92.0%
lJO%

104%
98.0%

0.500
0.500
0.500

1.00
2.00

84.5-124
77.9-123
83.5-119
84.1-116

ug/l EPA 8260B 12123/02 12/23/02 2120816

North Creek Analytical - Portland The results ill this report apply to the samples analyzed ill accordance with the chain oj
custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 4 of 11
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~www....J'sbs.c.m

KHM Environmental

7150 SW Hampton- Suite 220

Tigard, OR 97223

;. .'t=:

Project: Goldendale Aluminum

Project Number: B 16-03A

Project Manager: Scott Miller

Reported:

12/30102 17:33

Selected Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch

GP-4 (P2L0608-04) Water

Benzenc

Toluene

Ethylbenzene

Xylcncs (total)

Naphthalene

Surr: 4-BFB
Surr: 1,2-DCA-d4
Surr: Dibromofluoromethane
Surr: Toluene-ds

GP-5 (P2L0608-05) Water

Benzene

Toluene
Ethylbenzene
Xylenes (total)

Naphthalene

Surr: 4-BPB

Surr: 1,2-DC'A-d4
Sun: Dibromofluoromethane
Surr: Toluene-db

GP-6 (P2L0608-06) Water

NO 0.500 ugfl

NO 0.500
NO 0.500
ND 1.00
ND 2.00

87.0% 84.5-124
1I0% 77.9-123
101% 83.5-119

99.0% 84.1-J16

ND 0.500 ugll

ND 0.500
ND 0.500
ND 1.00
NO 2.00

87.5 % 84.5-124
114% 77.9-/23
105% 83.5-119
100% 84.1-116

Sampled: 12/16/02 Received: J2118/02

EPA 826013 12/23/02 12/23/02 2 J20816

Sampled: 12116/02 Received: 12/18/02

EPA 826013 12123/02 12123/02 2120816

Sampled: 12/16/02 Received: 12118/02

Benzene

Toluene

Ethylbenzene
Xylenes (total)

!:::l.aphthal~ . .__. ..._.__._

Surr: 4-BFB
Surr: 1,2·DCA-d4

Surr: Dibromofluoromethane
Sun: Toluene-d8

ND
ND
ND
ND
ND

88.0%
l/4%
106%
100%

ugll EPA 8260B 12123/02 12/23102 2120816

North Creek Analytical - Portland The results ill/his report apply to the samples analyzed ill accordance \Vilh lirechain of
custody document. This analytical report must be reproduced in its entirety.

North Greek Analytical, Inc.
Environmental Laboratory Network

Page 5 of I I
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KHM Environmental

7150 SW Hampton - Suite 220

Tigard. OR 97223

Project: Goldendale Aluminum

Project Number: B 16-03A

Project Manager: Scott Miller

Reported:

12i30/02 17:33

Selected Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Note:

GP-7 (P2L0608-07) Water Sampled: 12116/02 Received: 12/l8/02

Benzene ND 0.500 ug/I EPA 8260B 12f23/02 12/23/02 2120816

Toluene ND 0.500
Ethylbenzene ND 0.500
Xylenes (total) ND 1.00
Naphthalene ND 2.00

Surr: 4-BFB 88.5 % 84.5-124
Surr: 1,2-DCA-d4 lJ4% 77.9-123
Surr: Dibromofluoromethane 106% B3.5-lJ9
Surr: Toluene-db 99.5 % 84.1-lJ6

GP-8 (P2L0608-08) Water Sampled: 12116/02 Received: 12fJ 8/02

Benzene ND 0.500 ug/I EPA 8260B 12/23/02 J2f23!02 2120816
Toluene ND 0.500
Ethylbenzene ND 0.500
Xylenes(total) ND 1.00
Naphthalene ND 2.00

Sun: 4-BFB 89.5% 84.5-124
Surr: J,2-DCA-d4 lJ4% 77.9-123
Surr: Dibromofluoromethane 105% 83.5-lJ9
Sun': Toluene-db /00% 84.[-116

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with tht: chain oj
custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 6 of II
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KHM Environmental

7150 SW Hampton - Suite 220

Tigard, on 97223

Project: Goldendale Aluminum '.'

Project Number: B 16-03A

Project Manager: Scott Miller

Reported:

12/30/02 17;33

Gasoline Hydrocarbons per NW TPH-Gx Method - Quality Control

North Creek Anal tical - Portland

Analyte Result
Reporting

Limit Units
Spike
Level

Source %REC
Result %REC Limits RPD

RPD
Limit NOles

Batch 2120709 - EPA 5030B

Bialik (2120709-BLK1)

Gasoline Range Hydrocarbons

Surr: 4·BFB

ics (2120709-B81)

Gasoline Range Hydrccarbons

Surr:4-BFB

Prepared & Analyzed: 12119/02

ND &0.0 ug!l

44.2 50.0 88.4 50-/50

Prepared & Analyzed: 12/19/02

1130 80.0 ug!l .e 1250 90.4 70-130

47.5 50.0 95.0 50-/50

Duplicate (2120709-DUP1) Source: P2L0685-01 Prepared: 12/19/02 Analyzed: 12/20/02
E40

50-/50/02

4320 9.20

50.0

3940 80.0 ug/I
~--------~~~----~~_.~-_._----_._ ..._.-

5/.2

Gasoline Range Hydrocarbons

Surr:4-BFB

Prepared: 12f19/02 Analyzed: 12f20/02
117 33.4

Duplicate (2120709-DUP2)
Gasoline Range Hydrocarbons

Surr: 4-BFB

Source: P2L0685·02
83.5 80.0 ugll

48.2 50.0 96.4 50·/50

40

North Creek Analytical - Portland The results ill this report apply to the samples analyzed ill accordance with the chain oj
custody document. This analytical report must be reproduced ill its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 7 of 11
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KHM Environmental
7150 SW Hampton - Suite 220

Tigard, OR 97223

Project: Goldendale Aluminum'
Project Number: B16-03A

Project Manager: Scott Miller

Reported:

12f30/02 17:33

Selected Volatile Oreanic Compounds per EPA Method 8260B - Quality Control

North Creek Anal tical - Portland

Analyte Result
Reponing

Limit Units
Spike
Level

Source
Result %REC

%REC
Limits RPD

RPD
Limit Notes

Batch 2120816 - EPA 5030B

Blank (2120816-BLK1)
Benzene

Toluene
Ethylbenzene

Xylcnes (total)

Naphthalene

ND

ND

NO
ND

ND

0.500 ugll

0.500

0.500

1.00

2.00 *

Prepared & Analyzed: 12~!2_3_IO_2 ~

Surr:4-BFB

Surr: !.2-DCA·dif

Surr:Dibromofluoromethane

Surr: Toluene-ds

18.9

22.J

2J.O

20.J

20.0

20.0

20.0

20.0

94.5 84.5-J 24

JJO 77.9-J 23

J05 83.5-J J9

JOO 84. J-JJ6

84.5-124

77.9-123

83.5-119

84.1-116

J06

JJ2

JOB

105

20.0

20.0

20.0

20.0

ugll20.8 0.500

20.8 0.500

20.7 0.500

64.1 1.00

21.3

22.4

21.6

21.0

Leg (2120816-B81)
Benzene
Toluene

Etbylbenzene

Xylencs (total)
----------------~.

Surr:4-BF'B

Surr:1,2-DCA-d4

Surr:Dibromofluoromethane

Surr: Toluene-db

~~trix8pike(2120816-~iSl)

Benzene

Toluene

Ethylbenzene

Xylencs (total)

Source: P2L072I-01
20.5 0.500 ug/l

20,4 0.500

20.2 0500

63.3 1.00

Surr:4-BFB

Surr: 1,2-DCA-d4

Surr:Dibromofluoromethane

Surr: Toluene-dti

19.3 20.0 96.5 84.5-124

21.4 20.0 /07 77.9-123

20.4 20.0 102 83.5-119

19.5 20.0 97.5 84.1-116

North Creek Analytical - Portland The results in (his report apply to the samples analyzed ill accordance with the chain oj
custody document. This analytical report must be reproduced in its entirety,

North Creek Analytical, Inc.
Environmental Laboratory Network

P-age 8 of II
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KHM Environmental

7150 SW Hampton - Suite 220
Tigard, OR 97223

Project; Goldendale Aluminum

Project Number: B 16-03A

Project Manager; Scott Miller

Reported:

12/30/{)2 17:33

Selected Volatile Organic Compounds per EPA Method 8260B - Quality Control

North Creek Anal tical - Portland

Analyte

Batch 2120816 - EPA 5030B

Matrix Spike Dup (2120816-MSDl)
Benzene

Toluene

Elhylbenzene

Xylenes(total)

Surr: 4-BFB

Surr: ],2-DCA-d4

Surr: Dibromofluoromethone

Surr: Toluene-ds

Batch 2120874 - EPA 5030B

Reporting Spike Source %REC RPD
Result Limit Units Level Rcsult %REC Limits RPD Limit Notes

Source: P2L0721-01 Prepared & Analyzed: 12/23/02

20.7 0.500 ugfl 20.0 NO 104 80·124 0.971 25

20.5 0.500 20.0 ND 102 79.7-131 0.489 25

20.8 0.500 20.0 ND 103 80-124 2.93 25

65.3 1.00 60.0 NO 108 44.6-154 3.11 25

20.8
"'. 20.0 104 84.5-124

22.2 20.0 Jll 77.9-123

20.9 20.0 104 83.5-1 ]9

20A 20.0 102 84.1-Jl6

Blank (2120874-BLKl)
1,2-0ibromoelhane

1,2-Dichloroethane

Benzene

Toluene

Ethylbenzene

Xylenes(total)

Methyl tert-butyl ether

Naphthalene

NO
NO
NO
NO
ND
NO
NO
ND

0.500

0.500

0.500

0.500

0.500

1.00

2.00

2.00

ug/l

Prepared & Analyzed: 12/24/02

Surr: 4·BFB

Surr: ],2·DCA·d4

Surr: Di bromofluoromethane

Surr: Toluene-db

18,4

18.6

]8.6

18.9

20.0

20.0

20.0

20.0

92.0 84.5-114

93.0 77.9-123

9.'1.0 83.5-119

94.5 84.]·JJ6

.~cs (2120874-BS_!.L.
Benzene

Toluene

Ethylbenzcne

Xylenes (total)

20.5 0.500

20.8 0.500

20.2 0.500

59.1 1.00

ugll
-.!'rep..tJ~~ & Ana1y~ed: .8~?4IQ~ "_.. .__. _

20.0 102 80-120

20.0 104 80-120

20.0 101 80-120

60.0 98.5 80-120
---~~--------_.._---
Surr:4-BFB

Surr: 1,2-DCA-d4

Surr: Dibromoftuoromethane

Surr: Toluene-ds

19.0

]9.5

20.1

20.]

20.0

20.0

20.0

20.0

95.0 84.5·]24

97.5 77.9-12.'1

100 83.5-119

]00 84.1-]]6

North Creek Analytical- Portland The results in this report opply to {he samples analyzed ill accordance with {he chain oj
custody document. This analytical report must be reproduced ill its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 9 of 11
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~www.n.,IBbs.com

KHM Environmental

7150 SW Hampton - Suite 220

Tigard. OR 97223

:1\-·

Project: Goldendale Aluminum'

Project Number: B 16·03A

Project Manager: Scott Miller

..

Reported:

12/30/02 17:33

Selected Volatile Organlc Compounds per EPA Method 8260B - Quality Control

North Creek Anal tical - Portland

Analyte

Batch 2120874 - EPA S030B

Result
Reporting

Limit Units
Spike
Level

Source %REC
Result %REC Limits RPO

RPO
Limit Noles

Matrix Spike (2120ll74-MS1)
Benzene

Toluene

Ethylocnzenc

Xylencs(total)

Surr:4-BFB

Surr: 1.2-DCA-d4

Surr: Dibromofluoromethane

Surr: Toluene-db

Source: P2L0713-01
20.8 0.500 ugll

20.5 0.500

2 L2 0.500

62.1 1.00

19.5

19.0

20.1

19.7

Source: P2L0713-01
20.6 0.500 ugll

20.5 0.500

20.2 0.500

58.6 1.00

Prepared & Analyzed: 12/24/02

20.0 0.610 101 80-124

;lO.O NO 102 79.7-131

20.0 NO 106 80-124

60.0 NO 104 44.6-154

20.0 97.5 84.5-IN

20.0 95.0 77.9-123

20.0 /00 83.5-//9

20.0 98.5 84.l-JJ6

0.966

0.00

4.83

5.80

25

25

25

25

/9.4

20./

20.8

20.4

20.0

20.0

20.0

20.0

97.0 84.5·/24

/00 77.9-/23

/04 83.5-//9

/02 84. I-JJ6

North Creek Analytical - Portland The results ill this report apply to the samples analyzed ill accordance with the chain oj
custody document. This analytical report must be reproduced in its entirety

Crystat:foIleS:Project Manager
North Creek Analytical, Inc.
Environmental Laboratory Network

Page 10 of 11
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~www.nc.I•••.cam

KHM Environmental

7150 SW Hampton - Suite 220

Tigard, OR 97223

r .

t,

Project: Goldendale Aluminum'

Project Number: B 16-03A

Project Manager: Scott Miller

Notes and Definitions

i, ; ~, , j

Reported:

12/30102 17:33

E Estimated value. The reported value exceeds the calibration range of the analysis,

DEY Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis. MRLs arc adjusted if %Solids are less than 50%.

wet Sample results reported on a wet weight basis (as received)

RPD Relative Percent Difference

North Creek Analytical - Portland The results ill this report apply to the samples analyzed ill accordance with the chain oj
custody document. This analytical report must be reproduced ill its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page II of II
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Work Order #: 7~ L T)' [.i();S

~!!f!!-
6"'",0","0IalUllMlltDry lietlNDI~

~.nc.J"bs..cam

11720 North Creek Pkwy N. Suite 400. Bothell. Wt\ 1}8011·~24-1

Ea.~t 11115 Montgumcry. SUite B. Spokane. \VA 99206-4776

940.~ S.W. Nimhu~ Avenue. Beaverton, OR 97008-71.12

20.132 Empire Avenue. Suite F-I. Benll. OR 97701·5711

CHAIN OF CUSTODY REPORT

(425) 420,<)2IXf

,~l)91924·\J2OU

(5031 906·9200

15411383-9JIO

FAX 420·u210

f'"AXn4·9290

FAX 906-9210

FAX J~2·758l(

g

-Tlinlt:1Ylt/nJ Rr''ftrr'H 1r:.1~ 'hrrn .(/undoN "UlI' im rtf" Ru," ("Tlrt~I".1

TURNAROUND REQUEST in Business08)'5·

Orgnmc & InQrganic Analyse ...

Gil W [j) !j] W Ci.l [:iJ r~~ I
(,(.!f'NT: \(!hv\

REPORT TO: 'S'<>1\" \'v'h lb-
ADDRESS: 1-\'Sb ~\N \-I~~, s ...... -k 22..Cl

''':l~, of...
PHONE: 5b 3 - (,?" - 8t?"I'& FAX:

PROtECT PIA"IE. W&:::x6;,..\l. A"..u.""";n...........-

PROJECT NUMBER: "\!,\Io -l;) 3>1'\

<::AMPll'n BY; 'f-NT

P.O. NUMBER: lQ\lq- Q~A

REQUESTED ANALYSES

sm. Petroleum Hydrocarbon Analvses

,jJ W ii] f21 GJ r~~-~
GRl ---....r= S --.[2THER. i-rease pecify

OATEi11ME

SAMPLING

\ \SfX)

\C)7}{

NeAL
IDCOMMENTS

I
('", ,.... dtc.~ rb..

l,.t ~..~ ~t.\{L-\<>

(W. s.0] I CONT.

MATRIX I II OF

--

I
.~

x.IX

XIX

Xlv.

x/x
'" ,,-7
AlA
m
1)( t ><

\0'40

\415""

\l.ac

\\V~

\1 ~S"

\ --

j \1000

T

1

"1

-w

r1\1 j".'_...

CLIENT SAMPLE

IDENTIFICATION

1. &e- \A

2. ~{>- 2
~ i,f- 3
4. Ci.:- l.\.
5. &-r- ')

6. ~
7. G,R- l-
8. (d'- S
9.

JO.

11.-

[2.

13.

14.

.~~-ld#RECEIVED BY

PRINTNAM[;: f Ifa h V\..

»
"0
"0
CD
::J
0..x·
.....>.

01
Io
o
.....>.

-t:>.
.....>.

<D

15. I ./

REL.lNQUISHEDBY,~~p

PRINT NAME: r. ~J~
RELINQUISHED BY·,..-;2- -~... , .yr''"t:
PRINT NAME: .

ADDITIONAL REMARKS:

COCREV>1'l'1

FIRM: x.. JIft'1

FIRM:

DATE 11./ / ~/D·Z.
TIME: i/ ~ 15"
DATE:

TIME:

k-
RECEIVED BY, /::fi;Z /?":
PRINT NAME: Flf'1 z;, ;:::::-

.f--
FIRM: ,{ //:.4 OATl;/..z..,!17/J>-

TIME: I ( .I Lt::.,
j \ _ it _ DATE: f;)(fto"

FIRM: I~ TIME: ld..~

T- -~TEMP: (I

Z 0 PACE OF



ATTACHMENT C

DEQ LEITER DATED MAY 2002
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RE: Goldendale Alumina Unloading Facility

09/\9!Ot i!:H VJ.ll.\J.~.~.L
.~._.. _.. _...... .--

Department of Environmental Quali
Nonhwesl R~o.Q}>onfllDdon:

2020 SW 4~1 AVctlUe. SUire<1

Porrll\lld.Oh 97201-49
(503) 229-521

c" FAX (S03) 229-6~,
. TrY (503) Z29-54'

.....

-Vregon

May 24. 2002

Gerald Miller. General Council
Goldendale Aluminum Company
8000 NE Parkway Dr., Suite 300
Vancouver, Washington 98662-6744

Dear Mr. Miller:

On April 16, 200 l , the Department of Environmental Quality (DEQ) provided comments and
conclusions on the March 2001 Preliminary Assessment and Dredging Sampling Results for the
above-referenced site, At that time, DEQ concluded that the subject site did not appear to be a
current source of ccntamination to the Willamette River, Potential upland source areas included
two historic J,OnO-gallon underground storage tanks (USTs) located about 100 feet from the
Willamette River. There are no records evaluating potential contamination from these two USTs
that were decommissioned in 1981.

Since April 2001, DEQ and the US Environmental Protection Agency (EPA) have further
refined requirements for investigating upland sites and Willamctte River sediment- DEQ and
EPA have jointly developed a strategy that requires evaluation of groundwater quality in the
vicinity of potential upland source areas located adjacent to the Willamette River within or near
the Portland Harbor Superfund Site. Therefore, DEQ is requesting that Goldendale conduct an
evaluation of groundwater in the vicinity of the two lISTs. Potential contaminant migration
pathways should include groundwater migration to surface water/sediment.

(

Groundwater samples. should be analyzed for total petroleum hydrocarbons (TPH) using method
NWTPH-HClD. IfTPH is detected, samples should be further analyzed for the type of TPH
detected. as well as benzene, toluene. ethylbenzene, and xylenes (BTEX) and polycyclic
aromatic hydrocarbons (PARs). Analytical results should be screened against: DEQ's Level II
Ecological Screening Level Values (SLVs. see hrto;llwww.d.r::9.stlUe.gr.p.....WWcJdQSmll;nts/cc:o-2~[v.lillf).

Groundwater contaminants should be compared to freshwater aquatic surface water SLVs.

Please submit a work plan to evaluate groundwater quality downgradient of the two USTs
decommissioned in 1981 within 45 days of receipt of this letter. While this project has been
dormant for over one year, DEQ is still committed to achieving consistent closures for upland
sites within the Portland Harbor and appreciates your cooperation in completing this upland
investigation. Please call me jf you have any questions.

Appendix15-00 1421



Mr~:Gerald Miller
May2A.2002
Page 2 o.f2

Sincerely,
A Q <

,Jr;JJ{~
Tom. Gainer, P .E.
Project Manager
Cleanup and Portland Harbor

cc: Paul LaFrance, CH2M Hill
Rod Struck, DEQINWR
Eric Blischkc, DEQINWR

091 l~jO~ II:34 P.002/0u2
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ATTACHMENT 0

ASSESSMENT WORK PLAN DATED NOVEMBER 26,2002
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November 26,2002

Mr. Tom Gainer
Oregon Department of Environmental Quality

2020 SW 4th Avenue, Suite 400

Portland, Oregon 97201

RE: Work Plan for Groundwater Assessment
Goldendale Alumina Unloading Facility
2600 N River Street
Portland, Oregon

Dear Mr. Gainer:

KHM Environmental Management, Inc. (KHM) has prepared this Work Plan to assess the

shallow groundwater quality at the Goldendale Alumina Unloading Facility (Site). The

Site is located at 2600 N River Street in Portland, Oregon. The proposed assessment

work consists of one day of Geoprobe borings to collect shallow groundwater samples at

up to eight locations. The assessment is being conducted to support requesting a No

Further Action (NFA) determination from the Oregon Department of Environmental

Quality (DEQ).

PROPOSED SCOPE OF WORK

The proposed assessment work will consist of Geoprohe borings to collect shallow

groundwater samples at the Site. Groundwater samples will be submitted for laboratory

analytical testing. If the analytical results from the Gcoprobc assessment support

requesting an NFA determination from the DEQ, an NFA request summary report will be

prepared and submitted to the DEQ.

Details on the proposed tasks arc provided below:

Task t - Shallow Groundwater Assessment - The proposed assessment work will

consist of one day of Geoprobe borings to collect shallow groundwater samples at up to

eight locations at the Site (Figure I). The proposed Geoprobe boring locations have been

selected to further assess groundwater quality downgradient of the two underground

Appendix15-001424
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storage tanks (USTs) decommissioned in 1981. The shallow groundwater now is

assumed to be southwest, towards the Willamctte River.

The Geoprobe boring locations have been selected in relation to the location of the two

lISTs decommissioned in 1981. Figure 1 shows the proposed boring locations. Prior to

the Geoprobe investigation, One-call Utilities Notification and a private utility locator

will be contracted to assist in locating the utilities in the area of the proposed boring

locations. The assessment will lise a Geoprobe rig to collect shallow groundwater samples

from an estimated eight locations. This assessment will consist of one day of Gcoprobe

sampling. The actual number of locations and the depth of sampling completed will

depend on the conditions encountered at the time of the field activities.

- During boring advancement, soil samples will be collected and field screened (using

photoioniziation (PID) readings and field observations) for evidence of petroleum

hydrocarbons. Soils collected during the peoprobe boring activities will be classified and

logged in the field by a KHM field technidan using ASTM D 2488, titled "Standard Practice

.for Description and Identification if Soils (Vimal-Manual Procedure)" (Attachment A). Based on

groundwater data From the adjacent property, Union Pacific Railroad-Albina Yard (Pre~RI

Assessment Report, Camp Dresser & McKee Inc., June 17, 20(2), it is anticipated that

groundwater will 'be encountered at a depth ranging from approximately 8 to 18 feet

below grade. Groundwater samples will be collected from the Geoprobe rod using a

small-diameter bailer. Groundwater samples will be collected from each Geoprobe

hOl-ing location and analyzed for total petroleum hydrocarbons using NvVTPH-HCID,

benzene, toluene, ethylbenzene, total xylenes, and naphthalene (BTEX/N) using EPA

Method 8021 B. The detection limits of the analytical methods will correspond with the

risk-based concentrations (RBCs) (Risk-Based Decision Makina.for the Remediation if
Peuoleum-Contaminated Sites-Appendix A, DEQ. September 1999) and the Level II ecological

screening level values (SLV) (Guidance.for Ecological Risk Assessment-l.evel ll Screening, DEQ.
December 2001) for the corresponding constituents and pathways (Table 1). The actual

volume of the groundwater sample collected may limit the analytical analysis performed.

The groundwater samples will be transported to North Creek Analytical Laboratory

(NCA) of Beaverton, Oregon for quantitative analysis. KHM will coordinate with either

GeoTech Explorations, Inc. (Gco'Tech) of Tualatin, Oregon or Cascade Drilling, Inc.

(Cascade) of Portland, Oregon to perform the Geoprobe borings. The Geoprobc drilling

subcontractor will be chosen depending on availability.

Work Plan
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Task 2 - Review of Analytical Results and Report Preparation ..... Following

receipt of the laboratory analytical results from the site assessment (Task 1), KHM will

review the analytical results. The analyzed constituents will be compared with the risk

based concentrations (RBCs) (Risk-Based Decision MakilJgfor the RemediatiolJ ifPetroleum

Contaminated Sites-Appendix A, DEQ, September 1999) and the Level II ecological scre(~ning

level values (SLV) (Guidancefor Ecological Risk Assessmem-Level ll Screening, DEQ, December

200 I) for the corresponding constituents and pathways. Should the review of the

laboratory analysis results support a site closure request, KHM will prepare a site

assessment summary report requesting an NFA determination for the site from the DEQ.

Additionally, along with the NFA determination, Goldendale Aluminum requests that the

DEQ issue a letter to the United States Environmental Protection Agency (EPA) stating,

from the DEQ's evaluation, the Site does not appear to be a source of contamination to

the Willamette River.

Goldendale Aluminum is seeking your approval of this work plan prior to starting the

proposed groundwater sampling work.

SCHEDULE

KHM is prepared to begin work on this project immediately following receipt of the work

plan approval from the DEQ. The shallow groundwater assessment field work is typically

scheduled approximately one to two weeks in advance and is anticipated to be completed

in one day. Results from laboratory analysis are expected within two weeks of submittal

of the samples; with preparation of the investigation report INFA determination request

anticipated to be completed approximately three weeks follOWing receipt of the final

analytical results.

Work PI,,,,
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Please call if YOLI have any questions rl~garding the contents of this Work Plan.

Respectfully yours,
KHM Environmental Management, Inc.

Ruth K. Ha, E.J.T.

Project Engineer

R. Scott Miller, P.E.

Principal Engineer

Attachments: Table 1 ".. Analyzed Constituents.

Figure 1 -- Site Plan with Proposed Sampling Locations

Attachment A Field Procedures

cc: Gerald Miller, Goldendale Aluminum Company

Wayne Wooster, Goldendale Aluminum Company

Eric Blischkc , Department of Environmental Quality

W"rk "I."
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EMAIL FROM DEQ REGARDING ASSESSMENT WORK PLAN
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Scott Miller

From: GAINER Tom [GAINER.Tom@deq.state.or.usl
. "

Sent: Thursday, December"05, 20022:58 PM

To: Miller, Scott; wwooster@goldendalealu.com

Cc: GAINER Tom

Subject: Groundwater Work Plan

Thanks for submitting the November 26, 2002 Work Plan for groundwater Assessment. Goldendale Alumina
Unloading Facility. The Department of Environmental Quality (DEQ) appreciates your efforts to resolve this
matter. The work plan is accepted with the following comments:

1. Groundwater quality should be evaluated downgradient of the northern UST in the vicinity of the riverbank
(on the bluff accessible from the paved road', not the waterline) to assess the pathway between the historic
UST and the river. This could be accomplished by either adding a sampling point about 50~60 feet
southwest of GP·5 or moving GP·6 and ·7 to this location.

2. Assuming the USTs contained leaded gasoline, lead (filtered) should be added to the list of analytes for
groundwater. If desired, conducting the analysis for lead could be contingent on detection of BTEXtN (i.e.,
hold the lead analysis until BTEXIN results are reported).

Please fax a revised sample location map and schedule to me prior to implementation; otherwise, the work plan
does not need to be re-submitted.

Thanks"

Tom Gainer, P.E.
Cleanup/Portland Harbor
Oregon Department of Environmental Quality/NW Region
(503}229·5326 .
gaine.r.tom({pdeq.state.or.us

1/9/03
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GAINER Tom

From: GAINER Tom

Sent: Thursday, December 05,20022:58 PM

To: Miller, Scott; 'wwooster@goldendalealu.com'

Cc: GAINER Tom

Subject: Groundwater Work Plan

Thanks for submitting the November 26, 2002 Work Plan for groundwater Assessment, Goldendale Alumina
Unloading Facility. The Department of Environmental Quality (DEQ) appreciates your efforts to resolve this
matter. The work plan is accepted with the following comments:

1. Groundwater quality should be evaluated downgradient of the northern UST in the vicinity of the riverbank
(on the bluff accessible from the paved road, not the waterline) to assess the pathway between the historic
UST and the river. This could be accomplished by either adding a sampling point about 50-60 feet
southwest of GP-5 or moving GP-6 and -7 to this location.

2. Assuming the USTs contained leaded gasoline, lead (filtered) should be added to the list of analytes for
groundwater. If desired, conducting the analysis for lead could be contingent on detection of BTEXlN (i.e.,
hold the lead analysis until BTEXIN results are reported).

Please fax a revised sample location map and schedule to me prior to implementation; otherwise, the work plan
does not need to be re-submitted.

Thanks-

Tom Gainer} P.E.
Cleanup/Portland Harbor
Oregon Department of Environmental Quality/NW Region
(503)229-5326
gainer.tom@deq.state.or.us

12/5/2002
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r~fI/IJJI':""ENVIRONMENTAL rVlANACEMENT, INC.

TRANSMITTAL

To: Mr. Tom Gainer, P.E.
Oregon Department of Environmental Quality
2020 SW Fourth Avenue, Suite 400
Portland, Oregon 97201·4987

From: Scott Miller

Date: February 20, 2003

RE: Copy of Laboratory Analytical Results
Goldendale Alumina Unloading Facility
2600 N River Street, Portland, Oregon

WE HAVE ENCLOSED THE FOLLOWING:

COPIES
1

COMMENTS:

DATED
MAy 1, 1989

DESCRIPTION
TOTAL PETROLEUM HYDROCARBONS

COFFEY LABORATORIES

Attached are the analytical results from the eight soil samples collected during the
underground storage tank removal in April 1989, as referenced on Pages 3-6 and
Appendix C of the Preliminary Assessment for the Goldendale Alumina Unloading Facility,

CH2MHill, March 2002. If you have any questions, please contact Mr. Scott Miller,

Principal Engineer l at (503) 639-8098.

ENCLOSURE

cc: Mr. Wayne Wooster, Goldendale Aluminum Company /

7150 SW HAMPTON, SUITE 220 • TIGARD, OREGON • 97223 • PHONE: (503) 639-8098 • FAX: (503) 639-7619

REDMOND, WASHINGTON
(425) 558-0134

MONROVIA, CALIFORNIA
(626) 256-6662

SAN JOSE, CALIFORNIA • CROCKETT, CALIFORNIA
(408) 224-4724 (510) 787-6756
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